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1.  INTRODUCTION 


T raumatic  Brain  Injury  (TBI)  remains  one  of  the  greatest  unmet  needs  in  military  and  civilian 
medicine.  The  overall  goal  of  the  study  is  extensively  analyze  the  existing  data  set  from  the 
multicenter  pilot  study  entitled  TRACK-TBI:  Transforming  Research  and  Ciinicai  Knowiedge 
in  TBI.  TRACK-TBI  represents  the  largest  multivariate  TBI  database  across  the  injury 
spectrum  from  concussion  to  coma  with  CT/MRI  imaging,  blood  biospecimens  and  outcome 
assessments.  The  DOD  TRACK-TBI  project  is  undertaking  more  extensive  analysis  of  this 
highly  granular  cohort  of  TBI  subjects.  This  work  is  vital  to  advancing  our  understanding  of 
TBI  and  improving  prognostic  methods  to  identify  individuals  at  risk  for  persistent  cognitive 
and  psychological  heath  disorders  following  TBI.  This  is  being  achieved  by  the  following 
aims: 

Aim  1:  To  develop  improved  prognostic,  diagnostic  and  outcome  models  for  TBI. 

Aim  2:  To  identify  neuroimaging  biomarkers  for  diagnosis  and  prognosis  in  TBI. 

Aim  3:  To  identify  proteomic  and  genomic  associations  with  TBI  phenotypes. 

2.  KEYWORDS 

Traumatic  Brain  Injury;  Common  Data  Elements;  Prognosis;  Outcomes 

3.  OVERALL  PROJECT  SUMMARY 


Aim  1.  To  develop  improved  prognostic,  diagnostic  and  outcome  models  for  TBI. 

Task  1:  Cleaning  baseline  data. 

Progress:  Baseline  data  has  been  cleaned  and  relational  inconsistencies  corrected  on 
schedule.  This  progress  has  enabled  us  to  move  along  with  the  other  tasks  within  Aim  1 . 
The  details  of  the  data  cleaning  results  are  provided  in  a  373  page  report  entitled  “TRACK- 
TBI  Summary  Statistics  for  Data  Duration”  (Appendix  A).  This  report  also  serves  as  a 
reference  guide  for  current  and  future  investigators  conducting  analyses  using  the  TRACK- 
TBI  Pilot  Dataset.  We  also  plan  to  submit  this  guide  to  FITBIR. 

Task  2:  Prognostic  modeling. 

Subtask  1:  Validation  of  existing  prediction  models  on  the  TRACK  TBI  data  set. 

Progress:  Two  existing  models  for  predicting  outcomes  in  mild  TBI  we  validated  with  the 
TRACK-TBI  and  found  to  perform  unsatisfactorily  (Lingsma  et  al,  2014).  A  reprint  of  the 
published  manuscript  is  provided  in  Appendix  A. 

Although  the  majority  of  patients  with  mild  traumatic  brain  injury  (mTBI)  recover  completely, 
some  still  suffer  from  disabling  ailments  at  3  or  6  months.  We  validated  existing  prognostic 
models  for  mTBI  and  explored  predictors  of  poor  outcome  after  mTBI.  We  selected  patients 
with  mTBI  from  TRACK-TBI  Pilot,  an  unselected  observational  cohort  of  TBI  patients  from 
three  centers  in  the  United  States.  We  validated  two  prognostic  models  for  the  Glasgow 
Outcome  Scale  Extended  (GOS-E)  at  6  months  after  injury.  One  model  was  based  on  the 
CRASH  study  data  and  another  from  Nijmegen,  The  Netherlands.  Possible  predictors  of  3- 
and  6-month  GOS-E  were  analyzed  with  univariate  and  multi-variable  proportional  odds 
regression  models. 


Of  the  386  of  485  patients  included  in  the  study  (median  age,  44  years;  interquartile  range, 
27-58),  75%  (n  =  290)  presented  with  a  Glasgow  Coma  Score  (GCS)  of  15.  In  this  mTBI 
population,  both  previously  developed  models  had  a  poor  performance  (Figure  1)  with  area 
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under  the  receiver  operating  characteristic  curve,  0.49-0.56).  The  CRASH  models 
performed  poorly  (Figure  2.)  in  the  total  mTBI  population,  including  GCS  15  (AUROC  basic 
model,  0.49;  95%  Cl,  0.43-0.70;  AUROC  CT  model,  0.49;  95%  Cl,  0.42-0.66).  However, 
perfor  mance  was  very  well  (Figure.  3)  with  AUROCs  of  0.90  (95%  Cl,  0.82-0.97;  basic 
model)  and  0.91  (95%  Cl,  0.85-0.98;  CT  model)  in  the  population  they  were  developed  on. 
The  proportion  of  unfavorable  outcome  in  TRACK-TBI  Pilot  was  overestimated  by  most 
models.  For  example,  the  predicted  proportion  of  patients  with  unfavorable  outcome  by  the 
CRASH  CT  model  was  12%;  however,  the  actual  observation  of  unfavorable  outcome  at  6 
months  was  8%. 


In  multivariable  analyses,  the  strongest  predictors  of  lower  3-  and  6-month  GOS-E  were 
older  age,  pre-existing  psychiatric  conditions,  and  lower  education.  Injury  caused  by  assault, 
extracranial  injuries,  and  lower  GCS  were  also  predictive  of  lower  GOS-E.  Existing  models 
for  mTBI  performed  unsatisfactorily.  Our  study  shows  that,  for  mTBI,  different  predictors  are 
relevant  as  for  moderate  and  severe  TBI.  These  include  age,  pre-existing  psychiatric 
conditions,  and  lower  education.  While  development  of  a  valid  prediction  model  for  mTBI 
patients  will  require  additional  subjects  and  further  research  efforts,  the  current  study  results 
will  help  to  inform  and  guide  this  work. 


Figure  1.  Calibration  plot  of  Nijmegen  Jacobs  combined  model  in  386  patients  with  GCS  14^ 

15.  X-axis  shows  predicted  probabilities  by  the  model  in  quintiles  of  patients  (triangles  with| 
horizontal  lines  as  95%  confidence  intervals);  y-axis  shows  observed  probabilities.  Dotted  diagonall 
^presents  perfect  predictions.  Spikes  along  the  x-axis  are  numbers  of  patients  with  favorablel 
hnd  unfavorable  observed  outcomes.  ROC,  receiver  ogeratinfl  characteristic. 
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Figure  2.  Calibration  plot  CRASH  computed  tomography  model.  X-axis  showi| _ 

predicted  probabilities  by  the  model  in  quintiles  of  patients  (triangles  with  horizontal  lines  aij 
95%  confidence  intervals);  y-axis  shows  observed  probabilities.  Dotted  diagonal  represents 
perfect  predictions.  Spikes  along  the  x-axis  are  numbers  of  patients  with  favorable  and 
unfavorable  observed  outcomes.  ROC,  receiver  operating  characteristic. 
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Figure  3.  Calibration  plot  CRASH  computed  tomography  model  (original  population!. 

X-  axis  shows  predicted  probabilities  by  the  model  in  quintiles  of  patients  (triangles  with| 
horizontal  lines  as  95%  confidence  intervals);  y-axis  shows  observed  probabilities.  Dott^ 
diagonal  represents  perfect  predictions.  Spikes  along  the  x-axis  are  numbers  of  patientg 
with  favorable  and  unfavorable  observed  outcomes.  ROC,  receiver  ogeratinp  characteristic. 
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Subtask  2:  Univariable  analysis  of  possibly  relevant  predictors  of  outcome  in  mild  TBI 


Progress:  This  work  is  proceeding  as  planned.  As  results  continue  to  take  shape  they  are 
being  prepared  for  publication  (Cooper  et  al.;  Lingsma  et  al).  Table  1  shows  that  most 
baseline  variables  had  very  few  missing  values.  Alcohol  intoxication  was  missing  in  60%  as 
it  was  not  measured.  Similarly  patients  discharged  from  the  Emergency  Department  do  not 
get  included  in  trauma  registries  and  almost  40%  did  have  scores  for  the  AIS  and  ISS  or 
extracranial  injury  details _ 


Tab le  1 .  Basel i ne  c haracteristics  for  386  patients  with  3  and  6  m o nt h  f o II ow-u ps , 


Chartu'tfrisiU' 

No.  (») 

Age  ( molian.  tQR) 

0 

44  i  27-5R1 

Male  gender 

0 

271  (70) 

Cause 

4 

Roal  uaflic  accident 

179(47) 

Fall 

133(35) 

A.v>aul( 

54(  14) 

Soud  by/unidc  against 

14  (61 

pcnon  or  objea 

Olj>er 

2(1) 

OCS 

0 

15 

290  (7.*^) 

14 

81  (21) 

13 

15(4) 

lAipil  rcactivitj 

61 

Biith  reactise 

319(9R| 

One  rcaciivr 

5(2) 

None  reaedve 

1  (0) 

IA>chiamc  medical  histcry 

0 

118(31) 

H>poxia 

T 

23(6) 

Hypuension 

1 

13(3) 

lYcv  inus  TBI  (vcith  and  without 

II 

198(53) 

hospital  admission) 

Education 

12 

Low 

37(10) 

Middle 

202(54) 

High 

135  (  36) 

Alcohol  intoucadon 

22K 

52  (33) 

ISS  tinedian.  IQRi 

152 

16(10-18) 

AIS  head 

152 

0 

34  ( 1.5) 

1 

6(3) 

"} 

27(12) 

3 

70(30) 

4 

83  (.35) 

5 

14(6) 

Fxuacranial  injury 

152 

53  (  23) 

Mai  shall  CT 

0 

1 

232(60) 

•> 

134(35) 

3 

9(2) 

4 

4(1) 

5 

5(1) 

f> 

2(1) 

Facial  fracture 

0 

53(14) 

EDH 

0 

12(3) 

tSAH 

1 

103(27) 

Mid-line  shift 

1 

10(3) 

Third  ventricle  oblitaatinn 

1 

1  1  (3) 

Contusions 

1 

61  (16) 

FVrtochial  hetnoahage 

1 

3:1) 

GCS,  Glasgow  Coma  Scale;  TBI,  traumatic  brain  injury;  ISS,  Injury  Severity  Score;  AIS,  Abbreviated  Injury  Score; 
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In  univariate  analyses  (Table  2),  we  identified  a  large  number  of  characteristics  as  potential 
predictors  of  outcome  both  3-  and  6-month  GOS-E:  age;  cause  of  injury;  GCS;  pupil  reactivity; 
psychiatric  medical  history;  hypoxia;  hypotension;  education;  ISS;  extracranial  injury;  SAH;  mid- 
line  shift;  and  third  ventricle  obliteration  and  contusions  (all  p  <  0.30  for  both  3-  and  6-month 
GOS-E;  Table  4).  Some  predictors  had  a  different  effect  on  3-versus  6-month  outcome.  A  GCS 
of  13  or  14  was  a  strong  predictor  for  a  lower  6-month  GOS-E  (odds  ratio  [OR]  =  0.3;  p  =  0.015), 
but  less  predictive  for  lower  3-month  GOS-E  (OR  =  0.5-0. 6;  p  =  0.299).  In  contrast,  the  CT 
characteristics  were  more  predictive  of  3-monthnoutcome,  compared  with  6-month  outcome 
(e.g.,  SAH:  3-monthbOR=  2.2,  p  <  0.001;  6-month  OR=  1.3,  p  =  0.224). 


Table  2.  Univariate  Predictors  of  3  and  6  month  GOSE-E  (n=386). 


t^retHiion 

Ctifnfmjn  Of(  f95%  Cf  t 
(3  mmlfvf 

p  ittiue 

CtfOtmin  Ok  (95%  C7t 
(6  nufnihxt 

p  xuituf 

Age  (per  tO  years) 

IJ!  ll.l-IJ) 

<0iX)l 

11  (1.1-1  j) 

0002 

MaJc  genlcr 

0.9  lOjb-1.4) 

OA78 

09  (OA-11) 

0S16 

OjU21 

<0001 

MV 

Rd 

Ref 

Rill 

1.4 

lA  (1.1-2.4) 

A.vsAlk 

12 

2A  (IS-fS) 

Sinick  bystnke 

1 J  (PJ-3.4) 

OA  (01-1.7) 

CCS 

0199 

0013 

13 

Kef 

Ref 

M 

OA  (OJ-lAl 

0,1  (0.1-10) 

IS 

OS  (0.2-1  J) 

OS  (OS-0.7) 

No  or  <Mi  pu|il  fcJOive 

2.4  (0A-9AI 

0103 

39  (1.1-1.13) 

0039 

KydudCnc  tueJcal  htuocy 

2J!  (IS-3J) 

<03101 

2.9  (1.9-41) 

<0001 

Hypoxa 

2.*  (IJ-S.9I 

0j0O9 

17  (11-6.1) 

0018 

Hypottiuiofl 

1  Jl  (a7-4.g) 

0106 

21  (09-39) 

0.112 

Rducaiuw 

OjOSO 

0012 

ljl>w 

Kef 

Ref 

MiUle 

ID  (OS- 1.9) 

0.7  (0/4- 1.4) 

High 

OA  (OJ-l.ll 

09  (01-09) 

Alcohol 

0.9  (OA-IS) 

OSaS 

11  (09-1.7) 

0.463 

LSS 

l.(B  llJUI-I.Obl 

0026 

l.OC  (0.99-1.04) 

0.136 

AIS  hokl 

1.2  (UO-IJ) 

0017 

l  .(B  (0.90-1.12) 

0.701 

Exira;rjniai  injury 

1.7  (1. 1-2.7) 

0012 

lA  (10-14) 

0044 

Mmlull'i  CT 

0002 

0936 

1 

Ref 

Ref 

2 

1.9  (1 J-2.*) 

lO  (09-lS) 

2.9  (1.2-7 A) 

1.7  (0.7-4.1) 

5-«i 

ISS  (3.2-7<i2) 

8S  (19-408) 

Buial  Ira^liiR 

1.4  (0.9-2.4) 

0.147 

IS  (09-13) 

0S07 

EOH 

UO  (0.4-2 A) 

0.986 

OS  (0.1-0.9) 

00.13 

ISAH 

12  (1S-3J( 

<0001 

IS  (0.9- 1.9) 

0124 

Midline  shift 

7S  (2J-27.6) 

0013 

31  (0.9-1 1.6) 

0070 

Third  vencnde  ohliteraiioA 

8.2  (2A-2A4) 

<0001 

.11  (10-103) 

0030 

Conlasions 

1.9  (1 .2-3.1) 

0008 

1.4  (0.9-2S) 

0.171 

ISitodiixl  henionluge 

20  (0.1-117) 

0.473 

OS  (0.1-3S) 

OS27 

BOS-E,  Glasgow  Outcome  Score  Extended;  MV,  motor  vehicle;  GCS,  Glasgow  Coma  Scale;  ISS,  Injury  Severity  Score;  AISJ 

Mbreviated  Injury  Score;  CT,  computed  tomography;  EDH,  extradural  hematoma;  tSAH,  traumatic  subarachnoid 
hemorrhage;  OR,  odds  ratio,  Cl,  confidence  interval;  Ref,  reference] 


Subtask  3:  Multivariable  modelinfl  of  predictors  identified  in  the  univariable  analysis 


Progress:  Multivariable  modeling  approaches  are  moving  ahead  as  planned.  Several  papers 
demonstrate  the  utility  of  multivariable  approaches  for  integrating  TBI  data  (Lingsma  et  al, 
2014;  Ferguson  et  al.,  submitted;  Pirracchio  et  al.,  submitted;  Cooper  et  al.,  in-preparation). 


In  multivariable  analyses  (Table  3,  Lingsma  2014),  the  strongest  predictors  of  both  lower  2^ 

and  6-month  GOS-E  were  older  age  (OR,  1.2;  p  <  0.001),  history  of  psychiatric  conditioni^ 
fOR  =  2. 2-2. 4;  p  <  0.001),  and  lower  education  (OR,  0.4-0. 8;  p  <  0.05;  Table  4|.  Injuf^ 
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caused  by  assault  and  extracranial  injury  were  important  predictors  of  poorer  outcome  a| 
both  time  points  (  p  =  0.05-0. 1|.  Finallf,  a  lower  GCS  was  predictive  of  lower  6-month  GOSH 
E  gOR.0.3-0.4;  p  =  0.039I.I 


Table  3.  Multivariable  Predictors  of  3-  and  6-Month  Ordinal  GOS-E. 


Prediaor 

Ovfimcm  OR  (95%  Cf^ 
i3  muntKs^ 

p  Mt/ue 

OmvRfVt  OR  i  9S*Jt  Cl) 

(6  mtmihsi 

P  Mtlut 

Age  <pa  10  >eas) 

l.2<l.l-l.4) 

<0001 

1.2(1.1-14) 

<0.001 

CaKC 

0.103 

0.039 

MV 

Ref 

Ref 

Fall 

0.9<0j6-I.4) 

1.0(06-16) 

A»aall 

l.9(l.l-3.4) 

2.0  <  1.1-36) 

Stnick  by/Miike  ^ainu 

l.l  <0.4-3.41 

0.5(05-1.4) 

GTS 

0.481 

0.061 
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Ref 

Ref 

14 

0.8  <0J-2J«) 

0.4(0.1-15) 

15 

0.6  (0.2-I.7) 

0.3  (0.1 -0.9) 

T4n  a  one  pupil  icaclive 

l.0<0.2-».4) 

0.974 

2.1  (06-75) 

0.253 

F^ycKiathc  medical  history 

2.2(1. 4-3.2) 

<0001 

2.4(16-3.7) 

<0.001 

Hypo  Ilia 

2.0  <0.9-44) 

O.IOI 

1.8(0.7-45) 

0.193 

HypoKiuioo 

1.4(05-36) 

0507 

1.6  (06-4.1) 

0.369 

Education 

0032 

0.016 

Low 

Ref 

Ref 

.MidUe 

0.8  <04-16) 

0.7  <04-1 .4) 

High 

0.5<02-IjO) 

0.4  (05-0.9) 

ISS  per  point 

1.02  (0.99-104) 

0550 

100  (0.98-103) 

0.759 

Extracranitd  injuiy 

1.7  <10-2.7) 

0045 

1.5(0.9-24) 

0.105 

lSAH 

l.6<0.9-2.9) 

0095 

0.9(05-15) 

0.579 

Mid4ine  ^fc 

1.6  (05-86) 

0594 

0.8(0.1-55) 

0.844 

ComuMon 

1.3  <0.7-26) 

0.404 

1.6(08-3.1) 

0.176 

Thiid  \cncricle  obliteration 

4.1  <08-206) 

0084 

3.4  (06-205) 

0.181 

Subtask  4;  Development  of  a  preliminafY  prognostic  model  for  mild  TBI 


Progress:  The  prognostic  modeling  approaches  are  moving  ahead  on  several  fronts  aflj _ 

presented  in  this  section  and  in  Aim  3,  Tasks  3  through  5  where  we  have  harmonized  the 
dataset  across  domains. 


We  have  also  explored  novel  and  robust  machine  learning  tools,  in  addition  to  the  more 
traditional  prediction  modeling  approach  of  Lingsma  and  colleagues.  We  identified  clinically 
important  predictors  among  a  set  of  risk  factors  using  a  variable  importance  analysis 

conducted  based  targeted  maximum  likelihood  estimators  (TMLE)  and  on  collaborative _ 

targeted  maximum  likelihood  estimators  (cTMLE),  a  machine  learning  method  that  optimizes 
the  estimate  of  an  association  in  the  presence  of  potentially  numerous  confounders.  As  our 
analysis  is  focused  on  mild  TBI,  we  included  only  patients  with  complete  3-month  GOSE, 
and  mild  TBI  as  defined  by  the  clinical  standard  of  ED  admission  GCS  of  13  to  15.  Three 
different  populations  were  considered  separately:  1)  the  overall  population  (n=365);  2)  the 
population  of  patients  with  genetic  information  (n=261);  and  3)  the  population  of  patients 

without  any  PTSD  6  months  after  injury  (n=188). _ 

The  primary  outcome  measure  was  the  8-point  GOSE  at  3  months  post-injury,  obtained 
through  Secondary  outcome  measures  included  GOSE  at  6  months,  mortality  at  hospital 
discharge  and  3-month  outcome,  as  well  as  presence  of  post-traumatic  stress  disorder 
(PTSD)  symptoms  measured  by  the  PTSD  Checklist  (civilian  version,  PCL-C)  and  classified 
by  the  Diagnostic  and  Statistical  Manual  of  Mental  Disorders,  4*'^  Edition  (DSM-IV)  PTSD 
criteria  at  6  months. 
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The  goal  was  to  estimate  variable  importance  measures  (VIM)  with  potential  relevant  clinical 
interpretations  for  many  potential  competing  causes  of  the  outcome  which  can  be 
categorized  as  1)  pre-injury  factors  (e.g.,  age,  gender,  medical  history,  prior  anticoagulant 
drugs,  psychiatric  history,  previous  TBI,  educational  level,  marital  status,  employment 
status);  2)  injury-related  factors  (e.g.,  trauma  mechanism,  PTA,  loss  of  consciousness),  3) 
clinical  factors  (e.g.,  GCS,  Injury  Severity  Score,  heart  rate,  blood  pressure,  oxygen 
saturation,  temperature) ;  4)  biological  factors  (e.g.,  hemoglobin,  platelet  count,  blood 
glucose);  5)  and  radiological  factors  Information  concerning  some  genotypic  single 
nucleotide  polymorphisms  such  as  the  ankyrin  repeat  and  kinase  domain  containing  1 
(ANKK1)  candidate  gene  (rs1 800497)  involved  in  dopamine  transmission  of  the  dopamine 
D2  receptor  and  the  Apolipoprotein  E  (ApoE)  gene  (rs7412,  rs429358)  were  available  for 
270  patients.  The  variables  explored  as  potential  risk  factors  had  to  be  dichotomized  as 
follows:  Marshall  grade  =1  vs.  >1;  Rotterdam  grade  <2  vs.  >2;  GCS=15  vs.  <15;  Systolic 
blood  pressure  <90  mmHg  vs.  >90  mmHg;  Heart  rate  <100bpm  vs.  >100bpm;  respiratory 
rate>18  cpm  vs.  <18cpm;  Oxygen  saturation<94%  vs.  >94%;  ApoE  polymorphism  E2/E4, 
E3/E4,  E4/E4  vs.  others;  and  ANKK1  polymorphism  T/T  vs.  others. 

Based  on  cTMLE,  two  characteristics  concerning  patients’  medical  history  were  associated 
with  a  poor  functional  outcome  as  measured  by  risk  difference  (RD):  history  of  psychiatric 
disease  (RD=-0. 103  [-0.156; -0.050],  p<0.001)and  history  of  liver  disease  (RD-0. 176  [- 
0.215;  -0.136],  p<0.001).  The  fact  to  be  unemployed  at  the  time  of  trauma  was  also 
associated  with  a  lower  value  of  the  3-month  post-injury  GOSE  (RD=-0.066  [-0.113;  -0.019], 
p=0.010).  On  the  contrary,  the  fact  to  be  married  or  living  together  at  the  time  of  injury 
tended  to  be  associated  with  a  better  outcome  (RD=  0.040  [-0.005;  0.084],  p=0.080).  At 
hospital  admission,  a  tachycardia  as  defined  by  a  heart  rate  >100bpm  (RD=-0.045  [-0.083;  - 
0.006],  p<0.001)  was  associated  with  the  3-month  post-injury  GOSe.  CT  scan  abnormalities, 
as  evaluated  by  the  Marshall  (RD=-0.107  [-0.153;  -0.062],  p<0.001)  and  the  Rotterdam 
(RD=-0.081  [-0.127;  -0.036],  p<0.001 )  classifications,  were  found  to  be  significantly 
associated  with  the  3-month  post-injury  GOSE. 

The  same  analysis  was  performed  in  the  subsample  of  patients  without  PTSD  at  6  months 
post-injury  (Table  4).  This  led  to  similar  results  for  the  Marshall  grade  (RD=  -0.205  [-0.275;  - 
0.135],  p<0.001),  the  Rotterdam  grade  (RD=-0.150  [-0.198;  -0.103],  p<0.001)  and  the 
history  of  hepatic  disease  (RD=-0.107  [-0.162;  -0.052],  p<0.001),  which  remained  the  most 
important  predictors  for  the  3-month  post-injury  GOSE.  However,  when  only  considering  the 
patients  without  PTSD  at  6-months  post-injury,  the  impact  of  being  married  or  living  together 
status  (RD=0.017  [-0.038;  0.071],  p=0.545),  the  employment  status  (RD=-0.063  [-0.130; 
0.003],  p=0.063)  as  well  as  for  the  history  of  psychiatric  disorders  (RD=-0.045  [-0.1 14; 
0.024],  p=0.200)  on  the  3-month  GOSE  were  no  longer  significant. 

Of  the  270  patients  with  genomic  information,  the  ANKK1  polymorphism  T/T  was  found  to 
be  negatively  associated  with  the  3-month  post-injury  GOSE  (RD  =  -0.467  [-0.879;  -0.056], 
p=0.026).  On  the  contrary,  no  significant  association  was  found  between  the  polymorphism 
of  the  ApoE  gene  and  the  neurological  outcome  (RD  =  0.001  [-0.307;  0.308],  p=0.997) 
(Table  3). 


These  findings  confirm  the  power  of  an  automated  cTMLE  procedure  that  can  target  model 
■election  via  machine  learning  to  estimate  variable  importance  measures  in  complicated, 
high  dimensional  data. 
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Table  4.  Variable  Importance  Measure  results  based  on  cTMLE.  The  estimates  are 
adjusted  for  all  measures  confoundings  and  obtained  using  collaborative  targeted  maximum 
likelihood  estimation.  RD:  risk  difference;  95%CI:  95%  confidence  intervals;  Apo  E: 
Apolipoprotein 


Characteristic 

cTMLE  [95%CI] 

History  of  Hepatic  disease 

-0.176  [-0.215; -0.136]* 

History  of  psychiatric  disease 

-0.103  [-0.156; -0.050]* 

Prior  TBI 

-0.037  [-0.078:0.003] 

Prior  treatment  with  anticoaguiants 

0.024  [-0.024:0.072] 

Empioyment  status  at  time  of  TBI  (Inactive 
vs.  Active) 

-0.066  [-0.113; -0.019]* 

Maritai  Status  at  time  of  TBI 
(Married/living  together  vs.  Alone) 

0.040  [-0.005:0.084] 

Hypotension  (SBP<90mmHg) 

-0.062  [-0.131;  0.070] 

Tachycardia  (HR>100  bpm) 

-0.045  [-0.083;  -0.006]* 

Tachypnea  (RR>18  cpm) 

-0.020  [-0.069:0.028] 

Hypoxia  (Sp02<94%) 

0.010  [-0.018:0.037] 

GCS  (<15  vs.  15) 

-0.017  [-0.065:0.031] 

Positive  drug  screening 

-0.009  [-0.085:0.067] 

Rotterdam  classification  (>2  vs.  <2) 

-0.081  [-0.127; -0.036]* 

Marshall  classification  (>1  vs.  1) 

-0.107  [-0.153; -0.062]* 

ANKK1  polymorphism: 

T/T  vs.  others 

-0.467  [-0.879;  -0.056]* 

ApoE  polymorphism: 

E2/E4,  E3/E4,  E4/E4  vs.  others 

0.001  [-0.307:0.308] 

*  indicates  statisticai  significance  (p<0.05) 


Task  3:  Cleaning  outcome  data. 


Progress:  Outcome  data  has  been  cleaned  and  relational  inconsistencies  corrected  on 
schedule.  This  progress  has  enabled  us  to  move  along  with  the  other  tasks  within  Aim  1 . 
The  details  of  the  data  cleaning  results  for  outcomes  data  are  provided  beginning  on  page 
273  of  the  attached  report  entitled  “TRACK-TBI  Summary  Statistics  for  Data  Curation” 
(Appendix  A).  This  report  also  serves  as  a  reference  guide  for  investigators  conducting 
analyses  using  the  TRACK-TBI  Pilot  Dataset. 

Task  4:  Outcome  analyses. 

Subtask  1:  Descriptive  statistics  and  statistical  assumption  testing. 


Progress:  We  are  making  progress  with  our  descriptive  statistics  and  statistical  assumptic^ 
testing  of  outcomes  and  the  initial  rounds  of  results  appear  within  results  and  manuscriplil 
provided  and  in  the  results  for  Subtasks  2  and  3. 


Subtask  2:  Imputation  for  missing  values. 

Progress:  We  are  generating  a  full  account  of  missing  values  and  applying  a  variety  of 
approaches  to  deal  with  missingness  . 
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Table  5.  Descriptive  statistics,  multivariate  analysis  of  variance,  and  principal 
component  anal|fsis  of  multiple  imputations  for  missing  variable] 


A 

B 

Variable  Groups 
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Variable  lype 
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.001 
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Non  Imputed  PCA  vs.  Imputation  Iteration  4  PCA 
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.999 

.997 

.996 

.986 

RMS  .000 
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RMS  .000 

.002 

OOC 
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(A)  Pre-imputation  descriptive  statistict  shows  somedfferences  in  baseline  variables  between  iMissing/  nconplete  Outcomes  group  (M.^]  and  Complete  Outcomes  group  (Comp) 

<B)  Alter  imputation,  multivariate  analysis  of  variance  (^ANDVA)  demonstrates  r>o  significant  differences  in  baseline  and  outcome  varabtes  between  theorighaland  imputed  datasets. 
<C*L)  uf  the  iioit-impultrd  date  was  not  measurdbl/  difrereiilfiuriidii/  oftheiiiiputedPCAs.  *psO.OS  level.  tTlre  PCA  from  iriiputalion  iterations  resulted  in  3  PG,  with  the  3rd 

component  being  anaggregateof  PC3  andPC  4.  In  order  to  montain  consisterKy  across  domains,  factor  pattern  match^  statistics  were  orly  performed  for  components  1  and  2. 
l-the  Pea'son's  product  moment  correlation  coe^cient  2-the  root  mean  square  differertce  in  PC  loadi'igs.3-thecoefficientof  congruence.  4— the  salient  similarity  index. 
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These  results  are  reported  in  Cooper  et  al  as  shown  above  in  Table  5.  To  address  this 
possibility  of  sampling  bias  due  to  missing  data  we  performed  multiple  imputations  and 
compared  imputed-missing  datasets  (n=599)  to  the  complete  dataset  (n=263).  Independent 
Samples  Mann-Whitney  U  Test  of  age  between  the  complete  outcomes  and 
missing/incomplete  outcomes  groups  demonstrated  that  the  missing/incomplete  outcomes 
group  was  older  than  the  complete  outcomes  group  (p=0.012),  however  there  were  no 
statistically  significant  differences  in  GCS  (p=0.874)  and  6-month  GOS-E  (p=0.160,  TbI.  5A). 
A  chi-squared  test  of  categorical  incidence  of  CT  pathology  between  the  completed 
outcomes  and  missing  outcome  groups  demonstrated  a  marginally  significant  association 
(X^=3.856,  p=0.050,  Supp.  2A).  MANOVA  demonstrates  that  the  differences  in  all  variables 
across  the  non-imputed  and  imputed  datasets  were  minimal  (TbI.  5B),  and  the  factor  pattern 
matching  statistics  show  that  imputation  for  missing  values  did  not  measurably  change  the 
PCA  results,  suggesting  that  the  multivariate  results  are  not  affected  by  a  selection  bias  and 
are  likely  to  cross-validate  to  broader  patient  populations  (TbI.  5C  through  L). 

Subtask  3:  Exploratory  Factor  Analysis/Nonlinear  Principal  Component  Analysis  (PCA)  of 
the  full  set  of  outcome  metrics  to  identify  shared  variance  and  outcome  clustering. 

Progress:  This  work  is  proceeding  on  schedule.  Cooper  et  al.  and  Ferguson  et  al.  report 
exploratory  factor  analysis  and  non-linear  data-driven  approaches  respectively.  Most  recent 
data  from  genomic  assays  associations  with  outcomes  are  presented  under  Aim  3,  Task  2. 

Subtask  4:  Evaluation  of  factor  loading  patterns  to  develop  a  working  understanding  of 
distinct  outcome  domains  represented  by  the  multivariable  outcome  sets. 

Progress:  This  work  is  moving  ahead  on  schedule.  Factor  loadings  are  reported  in  Cooper 
et  al.  The  results  are  indicating  that  TBI  outcome  reliably  partitions  into  distinct  principal 
components  representing  psychosocial  and  cognitive  outcome  domains. 


Examination  of  the  principal  component  loadings  (Figure  4)  indicates  that  the  first  4  PCs 
broadly  represent  the  following  outcome  domains:  Psychosocial  Factors  fPC1|,  Verbal 
MemoQfCPC2|,  Recall  Error  |PC3|  and  Processinfl  Speed  |PC4|.I 
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Fiflure  4.  Path  Diaarams  illustratina  the  four  principal  components. 


Psychosocial  Factors 


B 


CVLT  LDCR 


CVLTLDFR 


Verbal  Memory 

CVLT  Trials  1-5 

© 


CVLT5DFR 


% 

CVLTSDCR 


RPQ-13 


CVLT  Free 
Intrus 


Recall  Error 

0 
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CVLT  Cued 
Intrus 


TMT 


Processing  Speed 

0 


WAIS 


Each  outcome  variable's  principal  component  score  (arrows)  positively  (red)  or  negatively  (blue)  loads  onto 
circles  representing  principal  components  1  -4;  (A)  Psychosocial  Factors,  (B)  Verbal  Memory,  (C)  Recall  Error,  and 
(D)  Processing  Speed. _ 


The  path  diagrams  (Fig.  4A-D)  show  all  PC  loadings  gated  at  0.5,  the  cut-off  used  in  naming 
the  PCs.  Note  that  Psychosocial  Factors  were  measured  with  all  self-report  measures 
including  BSI-18  Somatization,  BSI-18  Depression,  BSI-18  Anxiety,  SWLS,  RPQ-3,  RPQ-13, 
PCL-C.  Verbal  Memory  was  measured  with  CVLT-II  Trials  1-5,  Short  Delay  Free  and  Cued 
Recall,  Long  Delay  Free  and  Cued  Recall.  Recall  Error  was  measured  with  CVLT  Free  and 
Cued  Recall  Intrusions.  Processing  Speed  was  measured  with  TMT  B-A,  WAIS-PSI. _ 


Subtask  5:  Perturbation  and  subsampling  analysis  to  assess  model  robustness  and 
discriminant  validity  of  outcome  patterns. 

Progress:  This  work  is  underway.  Cooper  et  al.  contains  a  variety  of  perturbation  analyses 
including  bootstrapping,  feature  sub-selection,  multiple  imputation  and  pattern  matching 
across  enrollment  sites.  The  results  indicate  that  we  are  identifying  stable  outcome  patterns 
that  replicate  across  a  variety  of  data  conditions. 


The  correlation  matrix  of  all  outcome  variables  (Table  6)  identifies  considerable  correlations 
among  multiple  testing  variables  indicating  that  multiple  tests  may  measure  similar  outcome 
domains.  To  assess  the  multidimensional  structure  of  TBI  outcomes  we  performed  principal 
component  analysis,  a  well-established  approach  that  combines  pattern  detection  with 
dimensionality  reduction. _ _ _ 
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Table  6.  Correlation  Matrix  of  Core  Outcome  Variables. 


C 

’BSI-ISSom 

1 

.584 

.615 

-.389 

553 

.643 

.621 

-.149 

-.123 

-870 

-.117 

-.076 

.098 

.124 

-.192 

.209 

2BSI-18Dep 

.584 

1 

.729 

-.614 

.351 

.659 

.689 

-.137 

-.143 

-.051 

-.124 

-.084 

.114 

.087 

-209 

.180 

^BSM8  Anx 

.615 

.729 

1 

-.413 

.447 

.659 

.735 

-X)36 

-.058 

.047 

-.029 

.029 

-.116 

.064 

-.083 

.105 

''SWLS 

-389 

-.614 

-.413 

1 

-.229 

-.464 

-500 

.060 

.028 

-.018 

.008 

.013 

-.021 

-.092 

.144 

-.085 

5RPQ-3 

.553 

.351 

.447 

-.229 

1 

.644 

.552 

-.140 

-.061 

-.015 

-.063 

-.042 

.090 

-.010 

-207 

.166 

6RPQ-13 

.643 

.659 

.659 

-.464 

.644 

1 

.782 

-281 

-.213 

-.145 

-.201 

-.175 

.108 

.099 

-249 

.246 

'PCL< 

.621 

.689 

.735 

-.500 

552 

.782 

1 

-.167 

-.170 

-.090 

-.136 

-.091 

-.106 

.100 

-213 

.148 

8CVLT  Trials  1-5 

-.149 

-.137 

-.036 

.060 

-.140 

-281 

-.167 

1 

804 

.778 

.766 

.788 

-.118 

-296 

.439 

-.247 

’CVLTSDFR 

-.123 

-.143 

-.058 

.028 

-.061 

-213 

-.170 

504 

1 

835 

.851 

826 

-.074 

-351 

.371 

-.235 

'“CVLTSDCR 

-.070 

-.051 

.047 

-.018 

-.015 

-.145 

-.090 

.778 

835 

1 

859 

.900 

-.140 

-301 

333 

-.255 

"CVLTLDFR 

-.117 

-.124 

-j029 

.008 

-.063 

-201 

-.136 

.766 

851 

859 

1 

892 

-.165 

-354 

.342 

-.228 

'^CVLTLDCR 

-.076 

-.084 

.029 

.013 

-.042 

-.175 

-.091 

.788 

826 

.900 

.892 

1 

-.154 

-.363 

.382 

-.247 

’^CVLT  Free  Intrus 

.098 

.114 

.097 

-.116 

-.021 

.090 

.108 

-.106 

-.118 

-.074 

-.140 

-.165 

1 

.667 

-.085 

-.053 

'KVLT  Cued  Intrus 

.124 

.087 

.064 

-.092 

-.010 

.099 

.100 

-296 

-.351 

-301 

-.354 

-.363 

667 

1 

-.124 

-.030 

”WAIS 

-.192 

-209 

-.083 

.144 

-.207 

-249 

-213 

.439 

371 

.333 

.342 

382 

-.085 

-.124 

1  -.507 

'‘TMT 

.209 

.180 

.105 

-.085 

.166 

.246 

.148 

-247 

-.235 

-255 

-.228 

-.247 

-.053 

-.030 

-807  1 

Heat  map  showing  bivariate  correlation  matrix  of  all  CDE  CORE  outcome  variables.  Correlation  coefficients  are  on  a  scale  of -1  (negative  correlation,  in  blue)  to  1  (positive 
correlation,  in  red).  Stronger  correlations  likely  reflect  redundancies  amongst  scales.  iBrief  Symptom  Inventory  - 1 8  Somatization  Subscale,  zBrief  Symptom  Inventory  - 1 8 
Depression  Subscale,  sBrief  Symptom  Inventory  - 1 8  Anxiety  Subscale,  4Satisfaction  With  Life  Survey,  sRivermead  Post  Concussive  Questionnaire  -  3  Item  Subscale,  sRivermead 
Post  Concussive  Questionnaire  -  13  Item  Subscale,  zPost  Traumatic  Stress  Disorder  Checklist -Civilian  Version,  aCalifornia  Verbal  Learning  Test  (CVLT)  -Trial  1  to  5,  sCVLT- Short 
Delay  Free  Recall,  loCVLT-  Short  Delay  Cued  Recall,  uCVLT-  Long  Delay  Free  Recall,  uCVLT-  Long  Delay  Cued  Recall,  tsCVLT-  Free  Recall  Intrusions,  taCVLT-Cued  Recall 
Intrusions,  isWechsler  Adult  Intelligence  Scale  -  Processing  Speed  Index,  isTrailmaking  Test  -Trial  B  minus  Trial  A. 


Task  5:  Diagnostic  modeling. 

Subtask  1:  Integrative  exploratory  factor  analysis  (EFA)/Non-linear  PCA  to  integrate 
outcome  domains  from  Aims  1-3. 

Progress:  This  work  will  proceed  on  schedule  during  Year  2. 

Subtask  2:  Confirmatory  factor  analysis  (CFA)  to  begin  testing  generalization  and  test 
validity  of  the  diagnostic  battery. 

Progress:  This  work  will  proceed  on  schedule  during  Year  2. 

Subtask  3:  CFA  model  re-specification  and  fit  optimization. 

Progress:  This  work  will  proceed  on  schedule  during  Year  2. 

Subtask  4:  Develop  structural  equation  model. 

Progress:  This  work  will  proceed  on  schedule  during  Year  2. 

Aim  2.  To  identify  neuroimaging  biomarkers  for  diagnosis  and  prognosis  in  TBI 

Task  1.  Extract  imaqing  common  data  elements  (CDE)  from  CT  and  MR!  exams. 

Progress:  All  CT  and  MRI  exams  have  been  interpreted  by  a  board-certified 
neuroradiologist,  and  pathoanatomic  lesions  have  been  recorded  using  the  NIH  Common 
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Data  Elements  (CDEs).  The  CT  CDEs  for  all  TRACK  MTBI  patients  were  included  in  the 
data  analyzed  for  Ferguson  et  al. 

Task  2.  Quantitative  CT. 


Progress:  Software  written  for  analysis  of  head  CT  was  used  to  analyze  50  TRACK  head  CT 
exams  {figure  below  at /e/f  demonstrating  epidural  hematoma  in  blue,  subarachnoid 
hemorrhage  in  red,  midline  falx  plane  as  green  line,  and  severely  effaced  basal  cisterns  as 
green  dots).  We  thereby  demonstrated  successful  application  of  the  software,  which  was 
originally  “trained”  on  CT  exams  from  single  row-detector  CT,  to  exams  obtained  by  64  row- 
detector  CT.  We  now  expect  the  software  to  be  generally  applicable  to  all  multislice  CT 
scanners,  including  the  most  current  256+  detector-row  models. 

The  software  interpretations  on  50  TRACK  head  CT  exams  were  compared  to  the 
consensus  interpretations  of  a  board-certified  neuroradiologist  and  a  neurosurgeon. 
Presence  or  absence  of  midline  shift  was  identified  correctly  in  47  of  50  (94%)  cases,  and 
presence  or  absence  of  cistern  effacement  identified  correctly  in  48  of  50  (96%)  of  cases 
when  compared  to  the  consensus  interpretation.  There  were  5  subtle  cases  of  missed  acute 
intracranial  hemorrhage.  Four  of  these  case  are  shown  below  at  right  (Figure  5),  yellow 
arrows,  for  the  fifth  case,  a  few  very  subtle  foci  of  subarachnoid  hemorrhage  were  missed  on 
clinical  interpretation  and  are  visible  only  on  a  medical  grade  monitor).  We  will  complete 
analysis  of  the  full  set  of  650  TRACK  head  CT  exams,  and  extract  quantitative  parameters 
for  use  in  the  outcome  prediction  models  described  in  Aim  1. 


Figure  5.  Comparison  of  software  and  physician  intrepreation  of  CT  findings. 

Task  3.  Diffusion  tensor  imapinp  (DTI)  and  restinp-state  fMRI  preprocessinp. 

Progress:  Brain  extraction,  eddy-current  correction  and  motion  correction,  and  extraction  of 
DTI  parameters  using  the  FMRIB  software  library  have  been  performed  on  all  TRACK-TBI 
brain  MRI  exams.  The  preprocessed  data  were  used  in  DTI  analyses  described  in  Tasks  4 
and  5  below.  We  will  next  proceed  with  independent  component  analysis  on  resting-state 
fMRI  exams  employing  the  FMRIB  MELODIC  algorithm. 

Task  4.  DTI  and  restinp-state  fMRI  analysis  usinp  voxelwise  nonparametric  permutation 

testing. 

Progress:  We  evaluated  3T  diffusion  tensor  imaging  (DTI)  for  white  matter  injury  in  76  adult 
mild  traumatic  brain  injury  (mTBI)  patients  at  the  semiacute  stage  (11 .2  -  3.3  days), 
employing  both  whole-brain  voxel-wise  and  region-of-interest  (ROI)  approaches.  The 
subgroup  of  32  patients  with  any  traumatic  intracranial  lesion  on  either  day-of-injury 
computed  tomography  (CT)  or  semiacute  magnetic  resonance  imaging  (MRI)  demonstrated 
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reduced  fractional  anisotropy  (FA)  in  numerous  white  matter  tracts,  compared  to  50  control 
subjects.  In  contrast,  44  CT/MRI-negative  mTBI  patients  demonstrated  no  significant 
difference  in  any  DTI  parameter,  compared  to  controls.  To  determine  the  clinical  relevance 
of  DTI,  we  evaluated  correlations  between  3-  and  6-month  outcome  and  imaging, 
demographic/socioeconomic,  and  clinical  predictors  (Table  7).  Statistically  significant 
univariable  predictors  of  3-month  Glasgow  Outcome  Scale-Extended  (GOS-E)  included  MRI 
evidence  for  contusion  (odds  ratio  [OR]  4.9  per  unit  decrease  in  GOS-E;  p  =  0.01),  t  1  ROI 
with  severely  reduced  FA  (OR,  3.9;  p  =  0.005),  neuropsychiatric  history  (OR,  3.3;  p  =  0.02), 
age  (OR,  1.07/year;  p  =  0.002),  and  years  of  education  (OR,  0.79/year;  p  =  0.01).  Significant 
predictors  of  6-month  GOS-E  included  1 1  ROI  with  severely  reduced  FA  (OR,  2.7;  p  = 
0.048),  neuropsychiatric  history  (OR,  3.7;  p  =  0.01),  and  years  of  education  (OR,  0.82/year; 
p  =  0.03).  For  the  subset  of  37  patients  lacking  neuropsychiatric  and  substance  abuse 
history,  MRI  surpassed  all  other  predictors  for  both  3-  and  6-month  outcome  prediction.  This 
is  the  first  study  to  compare  DTI  in  individual  mTBI  patients  to  conventional  imaging,  clinical, 
and  demographic/socioeconomic  characteristics  for  outcome  prediction.  DTI  demonstrated 
utility  in  an  inclusive  group  of  patients  with  heterogeneous  backgrounds,  as  well  as  in  a 
subset  of  patients  without  neuropsychiatric  or  substance  abuse  history. 
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Table  7.  Spearman’s  Correlation  Coefficients  (q)  Between  Outcome  Measures  and  DemBgraBhic,  Socioeconomic,  Clinical,  and  Imaginfll 
Predictors'’  in  76  mTBI  Patients.! 


Demographic,  clinical,  socioeconomic 


Day  qf-injury  head  CT 


Early  brain  MRl 
{1 1.2  ±  3.3  days  postinjury  t 


Age 

C 

e 

S 

5 

3 

Ncunrpsyrhiatric  history 

k. 

*5 

£ 

c- 1. 

5  1 

k. 

”5 

c 

a 

1 1 

l-l 
^  % 

EDH 

SDH 

SAH 

s 

c 

t 

K 

A/jy  MRl  contu.^ion 

Any  MR!  T2* *  evidence  of 

hemorrhagic  a.xonal  injuryh 

Any  DTI  axonal  injury  (>l 

ROI  with  FA  >  2.2  SDs 

below  control-group  mean) 

3'monlh  CX)S-E 

-0.30* 

0.27* 

-0.27* 

-0.12 

-0.12 

-0.08 

-0.23 

-0.28* 

-0.22 

-0.36' 

-0.12 

-0.34' 

(A/=7()) 

p-0.013 

p=0.02 

p-0.03 

p  =  0.34 

p-0.33 

P--0.54 

p^0.06 

p^0.02 

p-0.07  1 

p-0.(K)3 

.p  =  0.34 

p=o.(m 

(18pos. ) 

(34p«>s.) 

( 1 2  pos. ) 

(3  pos.) 

(9fH)S.) 

(6p<is.) 

(5pos.) 

1 1 1  pos.) 

(24pos.) 

(23  pos.) 

6-rm)rUh  CX)S-E 

-0.18 

0.31* 

-0.30* 

-0.18 

-0.13 

0.01 

-0.17 

-0.20 

-0.19 

-0.19 

-0.03 

-0.25* 

(tV=6.S) 

p=0.I6 

p=0.011 

p-0.02 

p=0.15 

p^O.32 

p=0.97 

p=0.18 

p=0.11 

p  =  0.14 

p=0.12 

p  =  0.84 

p-().(H 

( 17  pos.  I 

(31  pt>s.) 

(10  pos.) 

(2p<is.) 

(7p<is.) 

(5  pos.) 

(4  pos.) 

(9  pos.) 

(22  pos.) 

(20  p4iS.) 

Abnormal  TMT  B 

0.1 1 

-0.18 

-0.02 

0.01 

-0.14 

-0.1 1 

0.02 

0.09 

-0.16 

0.07 

0.17 

0..32* 

(>2  SDs  above 

p=0.42 

p=0.17 

p  =  0.00 

p=0.1M 

p=0.27 

p=0.40 

p=0.88 

p  =  0.47 

p=0.22 

p=0.61 

p  =  0.18 

p-0.01 1 

age-adjusted  mean) 

( 16  pos.) 

( 30  ps).s.) 

(9  pos.) 

(2  pos.) 

(7  pos.) 

(5  pos.) 

(4pt«v.) 

(9  pos.) 

(22  pos.) 

( 19po.s.) 

at  6  months  (7V=6I) 

(vmonlh  RPQ- 3 

0.23 

-0.23 

lj.36* 

0.25* 

-0.12 

-0.21 

0.1 1 

0.01 

0.07 

0.03 

-0.10 

0.18 

(W=65) 

p=0.07 

p=0.06 

|»=0.(K).3| 

p  =  0.(M5 

p  =  0.32 

p=0.09 

p  =  0.93 

p=0.56 

p=0.84 

p  =  0.45 

p  =  0. 14 

117pos.)i 

(3 1  pos. ) 

(lOpos.) 

(2p<is.) 

(7pos.) 

(5  pos.) 

(4p(i<.) 

(9pos.) 

(22  pos.) 

(20  p4>s.) 

6- month  RPQ-I.? 

0.26* 

-0.28* 

0.31* 

0.16 

0.02 

-0.07 

0.19 

0.16 

0.21 

0.12 

0.02 

0.29* 

(iV-65) 

p=0.04 

p  =  0.(G 

p- 0.0 13 

p=0.3l) 

p=0.85 

p^0.60 

p-0.14 

p-0.21 

p=0.10 

p^O.34 

p  =  0.85 

p^0.(G 

( 17pos.) 

( 3 1  pos.) 

( 1 0  pos. ) 

(2  pos.) 

(7psis.) 

( 5  p<is.) 

f4piis.) 

(9pos.) 

(22  pos.) 

(20  p<)s.) 

®No  statistically  significant  correlation  was  found  between  any  imaging,  demographic,  socioeconomic,  or  clinical  predictor  and  worse  performance  on  6-month  TMT  A 
(either  z-score  or  dichotomized  score),  TMT  B  (z-score),  CVLT-II  (scaled  score  or  dichotomized  score),  orWAIS-IV  PSI  (scaled  score  or  dichotomized  score),  except 
for  correlation  of  CVLT-II  scaled  score  with  years  of  education  (q  =  0.27;  p  =  0.04)  and  correlation 
of  age  with  TMT  A  z-  score  (q=  -0.33;  p  =  0.0097).  Thus,  for  brevity,  these  outcome  measures  are  omitted. 

‘’No  statistically  significant  correlation  was  found  between  gender,  unemployment,  GCS  at  emergency  department  arrival,  PTA,  PTA  duration,  LOC,  or  history  of 
previous  TBI  (with  LOC  not  exceeding  5min)  and  any  outcome  variable.  Thus,  for  brevity,  these  predictors  are  omitted.  There  was  a  trend  toward  significant  correlation 
between  6-month  GOS-E  and  unemployed  status  (q=  -0.24;  p  =  0.056). 

*p  <  0.05  (light-gray  boxes);  {p  <  0.01  (dark-gray  boxes).  CT,  computed  tomography;  MRl,  magnetic  resonance  imaging;  EDH, epidural  hematoma;  SDH,  subdural 
hematoma;  SAH,  subarachnoid  hemorrhage;  DTI,  diffusion  tensor  imaging;  ROI,  region  of  interest;  SD, standard  deviation;  FA,  fractional  anisotropy;  GOS-E,  Glasgow 
Outcome  Scale-Extended;  TMT,  Trail  Making  Test;  RPQ,  Rivermead  Postconcussion  Questionnaire;  CVLT,  California  Verbal  Learning  Test;  WAIS  Wechsler  Adult 
Intelligence  Scale;  pos.,  positive. 
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fMRI  preprocessing  and  analysis.  Resting-state  fMRI  data  were  processed  using 
probabilistic  independent  component  analysis  (ICA),  implemented  in  MELODIC  as  part  of 
FSL  (http://fsl.fmrib.ox.ac.uk/fsl).  MELODIC  decomposes  the  fMRI  data  into  a  set  of 
Independent  Components  (ICs),  where  each  1C  represents  patterns  of  spatiotemporal 
independent  networks  that  are  common  across  all  the  subjects.  Previous  to  ICA, 
preprocessing  included  motion  correction  using  MCFLIRT,  removal  of  non-brain  structures 
with  Brain  Extraction  Tool  (BET),  spatial  smoothing  by  using  a  Gaussian  kernel  of  6  mm 
FWHM  and  high  pass  temporal  filtering  using  a  cut-off  of  160sec.  Functional  scans  were 
then  registered  to  the  subject’s  high-resolution  MPRAGE  scan  using  affine  linear  registration 
(FLIRT)  with  6  degrees  of  freedom  and  further  registered  to  the  common  MNI  standard 
space  also  using  linear  affine  registration  with  12  degrees  of  freedom  (Jenkinson  &  Smith 
2001). 

Independent  Component  Analysis  (ICA)  was  performed  using  temporal  concatenation  of 
fMRI  data  from  all  the  subjects.  Using  MELCDIC  (Beckmann  et  al.  2005),  we  defined  a  set 
of  common  35  Independent  Components  (ICs).  We  excluded  the  ICs  potentially 
representing  artifacts  such  as  motion  and  considered  for  the  study  only  the  14  components 
corresponding  to  resting  state  functional  connectivity  networks  previously  identified  in  the 
literature  (Smith  et  al.,  2009). 

A  Dual  regression  approach  (Filippini  et  al.  2009)  was  then  used  in  order  to  investigate 
group-differences  in  the  1C  spatial  maps.  In  dual  regression,  group-ICA  maps  are  projected 
against  each  individual  preprocessed  timeseries  to  obtain  subject-level  maps  of  the  each  1C. 
Then,  these  maps  are  compared  between  mTBI  and  control  groups  in  a  voxel-wise  analysis 
using  permutation  testing  for  statistical  inference  and  threshold-free  cluster  enhancement  for 
multiple  comparisons  correction  (Nichols  &  Holmes  2002).  In  our  case,  we  restricted  the 
comparisons  to  be  performed  only  within  the  voxels  belonging  to  each  1C.  For  that,  we 
created  IC-masks  using  a  threshold  of  Z>2.3  in  the  group-ICA  spatial  maps. 

Results.  The  14  ICs  derived  from  resting  state  fMRI  that  correspond  to  functional 
connectivity  networks  are  shown  in  Figure  6.  We  found  significant  differences  between 
mTBI  and  control  groups  in  the  functional  connectivity  of  several  networks.  Patients  showed 
decreased  functional  connectivity  in  several  networks  involving  mainly  frontal  and  temporal 
areas  (Figure  7).  Further  work  is  ongoing  in  the  resting  state  fMRI  analysis  to  account  for 
group  differences  between  the  mTBI  and  control  cohorts  in  education  and  other 
demographic  and  clinical  variables.  Additional  analysis  is  also  underway  to  determine  the 
association  of  functional  connectivity  with  clinical  and  neuropsychological  outcome 
measures. 
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Figure  6.  Fourteen  resting  state  functional  connectivity  networks  examined  for  differences  between 
mTBI  patients  and  controls,  including  independent  components  corresponding  to  the  default  mode 
network  (a,  h  /),  the  auditory/temporal  network  (b),  the  cerebellar  network  (c),  the  motor  network  (d),  the 
ventromedial  prefrontal  network  (e),  the  somatosensory/parietal  network  (f),  the  visual  network  (g),  the 
executive  control  network  (/,  m),  the  left  (k)  and  right  (!)  attention  networks,  and  the  salience  network  (n). 
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Figure  7.  Statistically  significant  group  differences  in  functional  connectivity  between  mTBI  patients  and 
controls  (blue)  within  five  different  resting  state  networks  (copper),  including  the  executive  control 
network  (a,  c),  motor  network  (b),  ventromedial  prefrontal  network  (d),  auditory/temporal  network  (e)| 
ind  the  default  mode  network  (f). 
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Task  5.  DTI  and  fMRI  region-of-interest  (ROD  analysis. 

Progress:  We  evaluated  3-Tesla  DTI  in  76  TRACK-TBI  MTBI  patients  at  less  than  3  weeks 
after  injury  using  a  region-of-interest  (ROI)  approach.  Both  conventional  MRI  CDEs  and 
individual  patient  DTI  parameters  extracted  using  DTI  ROI  analysis  were  statistically 
significant  predictors  of  3-  and  6-month  outcome  measures  (Yuh  et  al.).  We  will  next 
proceed  with  resting-state  fMRI  data  analysis  using  seed  region  correlation  analysis. 

After  eliminating  exclusion  criteria  based  on  prior  substance  abuse  or  neuropsychiatric 
history,  the  sample  size  more  than  doubled  from  37  patients  to  76  patients,  but  included  a 
much  more  diverse,  heterogeneous  population.  Although  this  population  was  more 
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challenging  to  analyze,  we  showed  the  utility  of  DTI  for  outcome  prediction  in  both  the 
inclusive  group  of  patients  with  heterogeneous  backgrounds,  as  well  as  in  the  subset  of 
patients  without  neuropsychiatric  or  substance  abuse  history  (the  latter  group  constituting 
the  study  population  in  the  original  version  of  the  manuscript). 

This  is  the  first  study  to  our  knowledge  that  compares  diffusion  tensor  imaging  in  individual 
mild  traumatic  brain  injury  patients  to  conventional  structural  CT  and  MRI,  clinical  variables, 
and  demographic  and  socioeconomic  characteristics  for  the  purpose  of  3-  and  6-month 
outcome  prediction. 

We  used  both  region  of  interest  (ROI)  and  whole-brain  voxelwise  approaches  to  identify 
extensive  areas  of  white  matter  injury  in  complicated  mild  traumatic  brain  injury  (MTBI) 
patients.  Uncomplicated  MTBI  patients  showed  no  statistically  significant  evidence  of  white 
matter  injury  compared  to  control  group. 

Aim  3.  To  identify  proteomic  and  genomic  associations  with  TBI  phenotypes. 

Task  1.  Biospecimen  Proteomic  Analyses. 

Progress:  We  have  completed  analysis  of  glial  fibrillary  acidic  protein  (GFAP)  and  ubiquitin 
c-terminal  hydrolase  L1  (UCH-L1)  levels  in  all  acute  TRACK-TBI  plasma  samples  (n=215). 
We  are  generating  additional  analyses  to  build  upon  the  2  manuscripts  in  print  from  TRACK- 
TBI  regarding  GFAP  and  UCH-L1  (Okonkwo  et.  al.,  PMID  23489259,  Diaz-Arrastia  et.  al., 
PMID  23865516).  Our  manuscript  in  preparation  by  McMahon  et.  al.  illustrates  the  novel 
diagnostic  and  prognostic  utility  of  GFAP  with  potential  to  reduce  unnecessary  CT  scans  in 
emergency  settings  as  a  biomarker  of  brain  injury.  We  are  in  the  process  of  evaluating  the 
feasibility  of  using  multi-analyte  profiling  (MAP)  technology  platforms  in  order  to  maximize 
the  utility  of  our  plasma  samples:  a  subset  of  60  out  of  215  plasma  samples  have  been 
analyzed  using  the  MAP  platform  as  a  pilot.  It  is  known  that  a  history  of  TBI  may  generate 
auto-antibodies  to  GFAP  (GFAP-AutoAb)  and  assessments  of  the  correlation  of  GFAP- 
AutoAb’s  to  a  history  of  prior  TBI  are  underway  using  the  TRACK-TBI  dataset. 

We  ran  a  multi-analyte  panel  of  87  biomarkers  (HumanMap  v.2.0,  MyriadRBM,  Austin, 
Texas)  on  a  cohort  of  62  participants  in  the  TRACK-TBI  Pilot  Study.  20  biomarkers  from  the 
HumanMap  v.2.0  panel  were  included  in  the  analysis.  Binary  logistic  regression  was  used, 
with  full  recovery  at  6  months  after  injury  (GOSE=8)  as  the  dependent  variable.  A  model 
including  only  age,  admission  GCS,  and  CT  findings  correctly  classified  only  72  %  of  cases, 
and  explained  only  a  trivial  fraction  of  variance  (Cox  and  Snell  R^  (CSR^)  =  0.020, 
Nagelkerke  R^  (NR^)  =  0.029).  Adding  UCHL-1  and  GFAP  to  the  model  did  not  significantly 
improve  the  model  (classification  73%,  CSR^  =  0.122,  NR^  =  0.174).  Adding  the  20 
HumanMap  v.2.0  biomarkers  substantially  improved  the  model  (classification  100%,  CSR^  = 
0.690,  NR^  =  1 .00).  These  findings  are  preliminary  and  must  be  replicated  in  a  larger, 
independent  cohort,  but  indicate  that  multiplex  assays  of  biomarkers  are  potentially  useful 
for  identifying  patients  with  mTBI  who  fail  to  make  a  complete  recovery. 

We  expanded  our  GFAP  autoantibody  study  include  TRACK-TBI  patients,  and  a  second 
cohort  of  21  chronic  TBI  subjects  (average  188  days  post-injury).  We  identified  that  those 
subjects  with  self-reported  prior  TBI  and  loss  of  consciousness  (LOC)  had  higher  day  1  anti- 
GFAP  autoAb  (mean  9.11  arbitrary  unit,  n=43)  when  compared  to  normal  controls  (mean 
2.89;  n=16;  p  <  0.012).  This  data  suggest  that  exposure  to  TBI  could  trigger  long-lived  anti- 
GFAP  autoantibody  responses.  Importantly,  anti-GFAP  autoAb  levels  in  plasma  collected 
during  the  rehabilitation  stage  after  TBI  are  significantly  higher  (mean  15.08;  n=21)  than 
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normal  controls,  suggesting  persisted  up-regulation  of  autoimmune  response  to  brain 
antigen(s)  following  TBI. 

We  analyzed  concurrent  plasma  GFAP  and  C-Reactive  Protein  (CRP)  in  a  cohort  of  61 
patients  TRACK-TBI  Pilot  Study.  In  patients  with  intracranial  lesions  on  brain  CT  (+CT), 
GFAP  (-CT:  O.ing/ml  (IQR  0.0-1 .7),  n=31;  +CT:  2.0ng/ml  (0.4-3.3),  n=30)  and  CRP  (-CT: 
0.5ug/ml  (IQR  0.3-1 .7),  +CT :  27.5ug/ml  (IQR  6.3-50.0))  were  significantly  higher  (p<0.0001 , 
Mann-Whitney  U).  Logistic  regression  of  the  combined  GFAP-CRP  model  (GFAP  Qdds 
Ratio  (QR)  12.9,  CRP  QR  1.6,  Nagelkerke  R^  (NR^)  0.87,  p<0.01)  performed  better  than 
GFAP  (QR  7.5,  NR^  0.54,  p<0.01 )  or  CRP  (QR  1 .5,  NR^  0.70,  p<0.01 )  alone  in  detecting 
+CT.  Likewise  the  receiver-operating  characteristic  (RQC)  curve  of  the  combined  model  had 
a  higher  area  under  the  curve  (AUC)  of  0.986  (p<0.0001 )  compared  to  GFAP  (AUC  0.891 ) 
or  CRP  (AUC  0.931)  individually.  Qur  data  suggests  that  GFAP  and  CRP  are  part  of  distinct 
physiological  cascades  in  response  to  injury  (Pearson’s  r  0.272,  p=0.034),  and  supports  the 
development  of  a  combined  panel  of  biomarkers  to  improve  acute  TBI  detection. 

Task  2.  Biospecimen  Genomic  Analyses. 

Progress:  We  have  validated  the  genetic  stability  of  all  419  TRACK-TBI  patients  with  DNA 
specimens.  We  have  sequenced  single  nucleotide  polymorphisms  (SNPs)  in  5  genes  with 
known  or  high  likelihood  of  association  to  TBI  (ANKK1 ,  CQMT,  APOE,  QPRM,  GABRA).  We 
have  analyzed  the  allelic  variation  of  these  genes  to  the  deeply  phenotyped  data  from  the 
other  TRACK-TBI  domains:  baseline  demographics,  clinical  course,  neuroimaging  on  CT 
and  MRI,  and  outcomes,  which  has  led  to  3  manuscripts  in  preparation  (Yue  et.  al, 

Pirracchio  et.  al.). 

We  examined  the  association  between  CQMT  genotype  and  post-traumatic  stress  disorder 
(PTSD)  assessed  by  the  PTSD  Checklist  -  Civilian  Version  (PCL-C)  at  six  months  post-TBI 
in  102  isolated,  uncomplicated  acute  mild  TBI  patients.  Secondary  outcome  measures 
included  global  outcome  (Glasgow  Qutcome  Scale  Extended  (GQSE))  and  processing 
speed  (Wechsler  Adult  Intelligence  Scale,  Processing  Speed  Index  (WAIS-PSI)). 

Association  of  COMT  Genotype  with  PTSD 

Qur  primary  analysis  was  to  test  for  the  association  between  CQMT  and  qualification  for 
PTSD  screening  criteria  at  six-months  post-TBI.  Figure  8  shows  that  CQMT  G/G  had  a 
statistically  significant  association  with  PTSD  (p=0.008,  Pearson  X2),  with  52%  of  G/G 
individuals  qualifying  for  PTSD  screening  criteria  compared  to  20%  of  A-carriers. 

Figure  8.  Association  of  CQMT  Genotype  with  Six-Month  PTSD. 


COMT  A 

N=79 

COMT  G/G 
N=23 

Sig.  (P) 

No  PTSD 

63  (80%) 

12(52%) 

0.008 

Yes 

PTSD 

16  (20%) 

11  (48%) 

Distribution  of  patients  qualifying  for  DSM-IV  screening  criteria  for  PTSD 
using  the  PCL-C  at  six  months  after  TBI.  by  COMT  genotype.  Significance  (p) 
is  assessed  using  Pearson  X^.  COMT  =  Catechol-O-Methyltransferase;  DSM- 
IV  =  Diagnostic  and  Statistical  Manual  of  Mental  Disorders,  Fourth  Edition; 
PTSD  =  Post-Traumatic  Stress  Disorder;  PCL-C  =  PTSD  Checklist  -  Civilian 
Version 
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Association  ofCOMT  Genotype  with  PTSD  in  the  Presence  of  Prior  Psychiatric  History 

In  order  to  test  for  the  association  of  COMT  G/G  in  the  presence  of  prior  psychiatric  history, 
we  took  a  two-tiered  approach.  First,  we  performed  a  univariable  logistic  regression  of  each 
predictor  with  PTSD  as  the  dependent  variable  (Table  8A).  COMT  G/G  had  a  univariable 
odds  ratio  (OR)  of  3.6  (95%  Cl  1.3-9. 7,  p=0.011),  and  explained  between  6.1%  (Cox  and 
Snell  pseudo-X2  (CSR2)  and  8.9%  (Nagelkerke  pseudo-R2  (NR2))  of  the  variability  in 
PTSD.  Prior  psychiatric  history  had  a  univariable  OR  of  5.5  (95%  Cl  2.1-14.2,  p=0.000),  and 
explained  12.3%  (CSR2)  to  17.9%  (NR2)  of  the  variability  in  PTSD.  We  confirmed  that  there 
was  no  interaction  between  COMT  G/G  and  prior  psychiatric  history  (p=0.093,  Pearson  X2). 

Table  8A.  Univariable  Association  of  COMT  and  Prior  Psychiatric  History  with  Six-Month  PTSD. 


Predictor 

Univariable  OR 
(95%  Cl) 

Predictor  Sig.  (p) 

Cox  &  Snell 
Pseudo-R^ 

Nagelkerke 

Pseudo-R^ 

COMT  A 

0.3  (0.1-0.7) 

0.011 

6.1% 

8.9% 

Prior  Psych  Hx 

5.5  (2.1-14.2) 

4.35E-4 

12.3% 

17.9% 

We  then  performed  a  multivariable  logistic  regression  with  COMT  G/G  and  prior  psychiatric 
history  as  predictors,  and  PTSD  as  the  dependent  variable  (Table  8B).  This  model  was 
highly  statistically  significant  (p=0.000)  and  explained  between  15.9%  (CSR^)  and  23.2% 
(NR^)  of  the  variability  in  PTSD  which  was  an  improvement  from  both  COMT  and  prior 
psychiatric  history  alone.  Both  COMT  G/G  and  prior  psychiatric  history  emerged  as 
statistically  significant  predictors  of  PTSD.  Although  prior  psychiatric  history  emerged  as  the 
stronger  predictor  with  a  multivariable  OR  of  5.0  (95%  Cl  1 .9-13.3,  p=0.002),  COMT  was 
able  to  survive  the  regression  with  a  multivariable  OR  of  3.1  (95%  Cl  1.1-8. 9,  p=0.037). 

Table  8B.  Multivariable  Association  of  COMT  and  Prior  Psychiatric  History  with  Six-Month 
PTSD 


Predictor 

Multivariable 
OR  (95%  Cl) 

Predictor 
Sig.  (p) 

Model  Sig. 
(P) 

Cox  &  Snell 
Pseudo-R^ 

Nagelkerke 

Pseudo-R^ 

COMT  A 

0.3(0.1-0.9) 

0.037 

1.48E-4 

15.9% 

23.2% 

Prior  Psych  Hx 

5.0(1.9-13.3) 

0.001 

Association  of  COMT  on  Secondary  Outcome  Measures 

We  assessed  the  association  between  COMT  genotype  on  GOSE  and  WAIS-PSI.  Figure  9 
shows  a  significant  association  between  COMT  and  GOSE  (p=0.041,  Mann-Whitney  U), 
with  a  one  point  IQR  (7-8)  for  A-carriers  compared  to  three  points  (5-8)  for  G/G.  Figure  10 
shows  a  significant  association  between  COMT  and  WAIS-PSI  (F=7.141,  p=0.009),  with  A- 
carriers  composite  scores  at  103.6  (95%  Cl  100.4-106.7),  which  translates  to  performance 
between  55‘^  to  63'^'^  percentile  [WAIS].  In  contrast  the  mean  composite  score  for  G/G  was 
94.2  (95%  Cl  86.4-102.0),  which  falls  at  the  34‘^  percentile. 
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Figure  9.  Distribution  of  global  outcome  scores  on  GOSE  by  COMT  genotype.  Significance 
(p)  is  assessed  using  the  Pearson  chi-squared  statistic. 
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COMT  =  Catechol-O-Methyltransferase; 
GOSE  =  Glasgow  Outcome  Scale  Extended 


Figure  10.  Association  of  COMT  Genotype  with  Six-Month  Processing  Speed. 
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Distribution  of  WAIS-PSI  composite  scores  by  COMT  genotype.  Significance  (p)  is  assessed 
using  ANOVA.  For  reference,  WAIS-PSI  =  89  (23^'^  %tile),  94  (34*^  %ile),  100  (50‘^  %ile),  105 
(63'^'^  %ile).  WAIS-PSI  =  Wechsler  Adult  Intelligence  Scale,  Fourth  Edition  Processing  Speed 
Index;  %ile  =  percentile 


During  the  fourth  quarter  the  following  SNPs  were  sequenced  (results  in  Tasks  4  and  5): 


Dopaminergic: 

•  Rsl  1604671  and  rs4938016  are  SNPs  within  the  DRD2  gene  that  form  a  haploblock 
with  the  already  sequenced  ANKK1  rsl  800497  and  associate  with  poor  cognitive 
outcome  after  TBI. 

•  Rs6277  is  a  SNP  within  the  DRD2  gene  where  the  C  allele  associates  with  increased 
PTSD  risk. 

Serotonergic: 

•  Rs631 1  is  a  SNP  within  the  HTR2A  gene  in  the  serotonergic  pathway  that  possibly 
associates  with  PTSD  after  trauma  [PMID  19842167]. 
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•  Rs4795541  is  a  SNP  within  the  SLC6A4  gene  that  associates  with  depression  and 
PTSD. 

Neurodegenerative: 

•  Rs6265  is  a  SNP  within  the  BDNF  gene.  The  A  allele  confers  increased  risk  to  motor 
skill  impairment  [PMID  19745020]  and  introversion. 

Additional  SNPs  based  on  current  literature: 

BCL2 

•  Rsl 7759659  is  a  SNP  within  the  BCL2  gene  which  encodes  a  pro-survival  protein  in 
the  apoptosis  pathway.  The  SNP  associates  with  poorer  outcomes  and  higher 
mortality  by  GOS  after  severe  TBI. 

PARP-1 

•  Rs3219119  is  a  SNP  within  Poly(ADP-ribose)  polymerase-1  (PARP-1)  which  plays 
an  important  role  in  cellular  response  to  DNA  damage.  The  AA  genotype  has  been 
found  to  associate  with  favorable  neurologic  outcome  by  6-month  GOS  after  TBI. 

Task  3.  Data  Analysis. 

Progress:  Please  refer  to  Tasks  1  and  2  for  respective  details. 

Tasks  4  and  5.  Prognostic  and  Diagnostic  Modelinp.  Multivariate  statistics  including  PCA 
and  SEM  (Aim  1),  and  CT  and  MRI  imaging  data  (Aim  2)  will  be  performed  in  order  to  establish 
models  for  specific  diagnostic  classifications  and  prognostic  biomarkers. 

Progress:  Figure  11  illustrates  the  results  of  diagnostic  and  prognostic  modeling  that 
integrates  data  across  all  genomic  and  outcome  measures. 
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CVLT  Trials  1-5  Standard  Score  (6-Month)| 

PTSD  Checklist:  Total  Sum  Score  (6-Month) I 
Six  Month  Glasgow  Outcome  Scale  Extended  (GOSE)I 
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Rivermead  Post-Concussion  Questionnaire:  3-Item  Sum  Score  (6-Month)| 

Rivermead  Post-Concussion  Questionnaire:  13-Item  Sum  Score  (6-Month)| 


%  VARIANCE  EXPLAINED  19.9  10.4  8.5 


Figure  11.  Harnessing  TRACK-TBI  Pilot  samples  for  multivariate  data-driven-discovery  of 
biomarker-function  associations.  A)  Single  nucleotide  polymorphisms,  proteomic  biomarkers 
and  outcomes  from  cognitive,  affective  and  clinical  scales  were  correlated  using  non-linear 
principal  component  analysis  (NL-PCA).  This  approach  combines  optimal  scaling 
transformations  with  variance  maximization  using  alternating  least-squares  to  discover 
emergent  multivariate  patterns,  the  principal  components  (PCs).  B)  The  first  3  PCs  (PCI -3) 
accounted  for  38.8%  of  the  observed  variance.  The  PC  loading  matrix  depicts  the  bivariate 
correlation  (loading)  between  individual  variables  and  the  PCs.  Note  that  each  of  the  PCs  had 
significant  loadings  |>.3|  from  several  SNPs  as  well  as  functional  measures.  Based  on  the 
loadings  we  calculate  unique  PC  scores  for  each  patient  on  PCI,  PC2  and  PC3. 


To  assess  the  sensitivity  of  the  PC  clusters  to  TBI  severity,  we  performed  two  distinct  waves 
of  analyses.  First,  we  tested  impact  of  intracranial  CT  findings  for  predicting  PCI -3  scores  using 
general  linear  models  (GLM)  at  the  multivariate  and  univariate  level  (Tables  9-10).  Second,  we 
performed  correlational  analyses  to  test  whether  the  Glasgow  Coma  Score  (GCS)  predicts  PC 
scores  (convergent  validity  testing)  of  the  PC  patterns  as  measures  of  TBI  severity  (Table  1 1 ). 
Both  validation  tests  suggested  that  PC3  was  highly  sensitive  to  TBI,  especially  at  the  severe 
end  of  the  spectrum.  PCI  was  showed  non-significant  trends  for  our  signatures  of  severe  TBI, 
suggesting  that  it  may  reflect  the  mild  end  of  the  spectrum.  Further  work  is  needed  to  fully 
assess  this  possibility. 
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Table  9.  Multivariate  Tests^ 


Effect 

Value 

F 

Hypothesi 

s  df 

Sig. 

CTintracranial  Pillai's  Trace 

.092 

19.772 

3.000 

582.00 

.000 

only 

b 

0 

Wilks'  Lambda 

.908 

19.772 

b 

3.000 

582.00 

n 

.000 

Hotelling's 

.102 

19.772 

3.000 

582.00 

.000 

Trace 

b 

0 

Roy's  Largest 

.102 

19.772 

3.000 

582.00 

.000 

Root 

b 

0 

a.  Design:  Intercept  +  CTintracranial  only 

b.  Exact  statistic 


Table  10.  Tests  of  Between-Subjects  Effects 


Source 

Dependent 

Variable 

Iliim 

df 

Mean 

Square 

F 

CTintracranial 

PCI 

2.811 

1 

2.811 

2.815 

only 

PC2 

2.251 

1 

2.251 

2.252 

PC3 

49.138 

1 

49.138 

53.452 

Error 

PCI 

583.189 

584 

.999 

PC2 

583.749 

584 

1.000 

PC3 

536.862 

584 

.919 

Total 

PCI 

586.000 

586 

PC2 

586.000 

586 

PC3 

586.000 

586 

Corrected 

PCI 

586.000 

585 

Total 

PC2 

586.000 

585 

PC3 

586.000 

585 

Table  11.  Correlations 


PreHosp 

GCS 

PC 

1 

PC 

2 

PreHospital  GCS  Score  Spearman's 

1.000 

.715 

- 

.06 

Total  rho 

.018 

3 

8*‘ 

Sig.  (2- 

.000 

.69 

.16 

tailed) 

0 

5 

0 

N 

480 

477 

480 

480 

0 

ED  Admission  GCS  Total  Spearman's 

.715” 

1.000 

- 

.03 

(Recode  Untestable  ->1)  rho 

.039 

1 

1*‘ 

Sig.  (2- 

.000 

.34 

.46 

tailed) 

9 

1 

0 

N 

477 

580 

580 

580 

0 

**.  Correlation  is  significant  at  the  0.01  level  (2-tailed). 
*.  Correlation  is  significant  at  the  0.05  level  (2-tailed). 
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4.  KEY  RESEARCH  ACCOMPLISHMENTS 

•  Publication  of  the  first  study  to  compare  DTI  in  individual  mild  TBI  patients  to 
conventional  imaging,  clinical,  and  demographic/socioeconomic  characteristics  for 
outcome  prediction.  DTI  demonstrated  utility  in  an  inclusive  group  of  patients  with 
heterogeneous  backgrounds,  as  well  as  in  a  subset  of  patients  without  neuropsychiatric 
or  substance  abuse  history.  Significant  predictors  of  6-month  GOS-E  included  region  of 
interest  with  severely  reduced  fractional  anisotropy,  neuropsychiatric  history,  and  years 
of  education.  For  the  subset  of  37  patients  lacking  neuropsychiatric  and  substance 
abuse  history,  MRI  surpassed  all  other  predictors  for  both  3-  and  6-month  outcome 
prediction  (Yuh  et  al). 

•  Reliable  outcome  prediction  in  mild  TBI  is  important  for  clinical  practice.  Identifying 
patients  at  increased  risk  of  unfavourable  outcome  permits  targeting  closer  observation 
and  early  intervention,  which  may  reduce  the  psychological  burden  of  injury  on  the 
patients,  and  the  related  economic  burden  on  society.  Our  study  demonstrates  that 
existing  models  for  mild  TBI  perform  unsatisfactorily.  We  tested  21  variables  in  ordinal 
analysis  of  386  patients,  which  is  1  in  18  and  thus  reasonable  from  a  statistical 
perspective.  Although  we  have  found  some  strong  predictors  of  poor  outcome,  such  as 
age  and  history  of  psychiatric  condition,  given  the  sample  size,  we  consider  the  results 
of  our  prognostic  analysis  as  hypothesis  generating.  These  predictors  will  need  further 
validation  in  ongoing  prospective  longitudinal  studies,  such  as  those  that  are  part  of  the 
International  TBI  Research  Initiative  (Lingsma  et  al). 

•  In  a  broad  range  of  patients  with  mild  to  severe  TBI  measurement  of  GFAP-BDP  yielded 
a  net  benefit  above  clinical  screening  alone  and  a  net  reduction  in  unnecessary  scans  by 
12  to  30%.  Used  in  conjunction  with  other  clinical  information,  rapid  measurement  of 
GFAP-BDP  is  useful  in  establishing  or  excluding  the  diagnosis  of  radiographically 
apparent  intracranial  injury  throughout  the  spectrum  of  TBI.  As  an  adjunct  to  current 
screening  practices,  GFAP-BDP  may  help  avoid  unnecessary  CT  scans  without 
sacrificing  sensitivity  (McMahon). 

5.  CONCLUSIONS 

We  have  demonstrated  progress  across  all  aims  which  are  of  significance  to  civilian  and 
military  TBI  clinical  care.  We  have  successfully  created  an  Information  Commons  for  the  TBI 
CDE  domains  across  the  injury  spectrum  from  concussion  to  coma.  Most  importantly  these 
biomarkers  will  be  vital  to  the  design  of  future  clinical  trials  for  TBI.  For  future  plans  during 
year  2  we  are  on  target  to  complete  the  original  tasks  to  conduct  multivariate  diagnostic  and 
prognostic  modeling  across  all  aims. 
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TRACK-TBI 
Summary  Statistics 
for  Dataset  Curation 


v.2.0 

December  2013 


Total  N 


Age  vs.  Sex  and  Study  Site 


GCS  at  ED  Arrival 


Total  N 


GOSE  Month  3  and  6 


GOSE-3m  vs.  Om 


1  2  3  <  5  “  8  NA 


GOSEGrp 


Baseline  Summary 


Parameter 

Count 

Mean 

Median 

Min 

Max 

SD 

Missing/NA 

Sex 

1  -  Female 

125 

2 -Male 

286 

Age 

411 

44.698 

44 

17 

94 

18.814 

0 

School  Education  (Number  of  Years 
Completed) 

374 

14.072 

14 

2 

24 

2.935 

37 

Any  Psychiatric  History 

1-No 

288 

2  -  Yes 

123 

Alcohol  Test  (mg/100  ml  Blood) 

207 

84.700 

0 

0 

416 

110.17 

7 

204 

Arrival  GCS  Total  Score 

378 

13.566 

15 

3 

15 

3.114 

33 

ISS  Score  Calculated 

379 

13.953 

14 

0 

57 

11.805 

32 

Previous  TBI 

1-Yes 

83 

2-NA 

328 

GFAP  Plasma  Concentration  (ng  ml) 

144 

2.027 

0.625 

0.02 

20.087 

3.470 

267 

UCH  LI  Plasma  Concentration  (ng  ml) 

133 

0.286 

0.183 

0.03 

2.918 

0.363 

278 

ApoE 

1  -  E2/E2 

2 

2  -  E2/E3 

35 

3  - E2/E4 

5 

4  - E3/E3 

196 

5  - E3/E4 

64 

6  -  E4/E4 

4 

7-NA 

105 

Follow-up  Summary 


Parameter 

3-month 

6-month 

Count 

Mean 

Median 

Missing/NA 

Count 

Mean 

Median 

Missing/NA 

GOSE 

143 

184 

1-Dead 

25 

28 

2-Vegetative  State  (VS) 

2 

1 

3-Lower  Severe  Disability 
(Lower  SD) 

22 

17 

4-Upper  Severe  Disability 
(Upper  SD) 

20 

11 

5-Lower  Moderate  Disability 
(Lower  MD) 

53 

48 

6-Upper  Moderate  Disability 
(Upper  MD) 

72 

69 

7-Lower  Good  Recovery 
(Lower  GR) 

133 

114 

8-Upper  Good  Recovery 
(Upper  GR) 

129 

127 

Neurological  Assessment 

Overall  Rating 

160 

217 

1-Normal 

154 

126 

2 

109 

97 

3 

80 

67 

4 

42 

48 

5 

29 

22 

6-Very  Different 

25 

22 

GSI  T-score 

339 

54.67 

64 

260 

RPQ-3 

341 

2.33 

13.4 

258 

RPQ-13 

341 

2 

11 

258 

Case  Report  Forms 


Subject 

-  Demographics 

-  Socioeconomic  Adult 

-  Socioeconomics  Child 

-  Military  Service 

-  Subject  Notes/I nformed 
Consent 

Medical  History 

Injury  History 

-  Early  &  Late  Presentation 

-  Cause  of  Injury 

-  AIS/ISS  Injury  Severity 

-  LOC  PTA 

-  Screening  for  Previous 

Hospital 

-  Emergency  Department 

-  Hospital  Admission 
/Discharge 

-  Complications 

-  Surgeries 

-  Monitoring  Devices 


•  Outcomes  and 
Endpoints 

-  Form  Completion  Status 

-  Brief  Symptom  Inventory 

-  Civilian  PTSD  Check  List 

-  CVLT 

-  CHART-SF 

-  Extended  Glasgow 
Outcome  Scale 

-  Extended  Glasgow 
Outcome  Scale  Pediatric 

-  Functional  Independence 
Measure 

-  Neurological  Assessment 

-  Post  Discharge  & 
Outpatient  Care 

-  Rivermead  Post¬ 
concussion  Symptoms 
Questionnaire 

-  Satisfaction  with  Life 
Scale 

-  Trail  Making  Test  and 
WAIS  IV 


Demographics 


Patient  Number  | 

Race 

Form  Completion  Status 

^  Indian 

r  In  Progress 

r  South/Central  American  Indian 

r  Complete 

r  North  American  Indian 

Age  1 

r  Alaskan  Natiye/lnuit 

Sex 

Alaskan  Natiye 

^  Female 

^  Intuit 

^  Male 

^  Asian 

Country  of  Birth 

r  South  Asian 

ruSA 

r  Far  Eastern  Asian 

Mexico 

Black 

^ Canada 

r  African  American 

Country  of  Birth  (not  in  list) 

r  African 

1 

r  Afro  Caribbean 

Country  of  Residence 

r  Natiye  Hawaiian/Pacific  Islander 

>"  USA 

^  Hawaiian 

^  Mexico 

^  Pacific  Islander 

^ Canada 

^  White 

Country  of  Residence  (not  in  list) 

1  North  American 

1 

r  South  American 

Primary  Language  | 

^  European 

Primary  Language  (not  in  list) 

^  Middle  Eastern 

1 

White  African 

Ethnicity 

^  Oceanian 

1“  Hispanic  or  Latino 

Unable  to  obtain  information 

Non  Hispanic  or  Latino 

r  Refused 

^  Unknown 

^  Unknown  by  patient  or  family 

Handedness 

^  Discharged/expired  before 

r  Righthanded 

asked 

r  Lefthanded 

r  other 

Both 

Other  Reason  | 

Socioeconomics  (1) 


Number  of  years  of  school  completed: 


Highest  diploma/degree: 

r  None,  not  currently  in  school 
r  None,  but  currently  in  diploma 
or  degree-oriented  program 
^  Vocational  training  (no  high 
school  diploma  or  GED) 
rGED 

r  High  school  diploma 
Vocational  training  (post  high 
school) 

r  Associates  degree 
r  Bachelors  degree 
r  Masters  degree 
Doctoral  degree 
Unable  to  obtain  information 
Unable  to  obtain  information 
r  Refused 

r  Unknown  by  patient  or  family 
Discharged/expired  before  asked 
^  Other 

Other  Reason  I 


Employment 

^  Working  full  time  (35  hrs  or 
more/week,  at  least  minimum 
wage) 

r  Working  20-34  hrs/week,  at 
least  minimum  wage 
r  Working  less  than  20 
hrs/week,  at  least  minimum 
wage 

r  Temporary/odd  jobs/less  than 
minimum  wage  jobs 
r  Special  employment 
(sheltered  workshop, 
supportive  employment,  job 
coach) 

Unemployed 
^  Other 

^  Not  in  paid  workforce 
(including  child,  retired, 
student,  homemaker,  disabled 
pre-injury) 

Unable  to  obtain  information 
Unable  to  obtain  information 
r  Refused 

r  Unknown  by  patient  or  family 
Discharged/expired  before 
asked 
^  Other 

Other  Reason  I 


Socioeconomics  (2) 


Marital  Status 

Primary  oerson(s)  living  with 

r  Single 

^  Alone 

r  Married/living  together/common  law 

^  Spouse  (including 

r  Separated 

common  law  partner) 

r  Divorced 

r  Parents 

1”  Widowed 

1”  Siblings 

^  Other 

^  Child/children 

Unable  to  obtain  information 

1  Significant  other  partner 

r  Refused 

r  Roommates/friends 

r  Unknown  by  patient  or  family 

r  Other  patients  (in 

1”  Discharged/expired  before  asked 

hospital/nursing  home) 

^  Other 

^  Other  residents 

'  Other  Reason  | 

^  Group  living  situation, 

Current  Student  Status 

boarding  house 

r  Full  time  student  (diploma/degree 

r  Personal  care  attendant 

oriented/2  courses  or  more) 

I”  Military  barracks 

^  Part  time  student  (diploma/degree 

^  Homeless 

oriented) 

^  Other  (incl.  correctional 

r  Elementary  school  student  (0-8th  grade) 

facility  inmates) 

r  Secondary  school  student  (9-12th  grade) 

r  Unable  to  obtain 

1”  Special  education 

information 

'"Vocational  program 

Specify  other  resident 

r  Other 

1 

r  None 

Unable  to  obtain  information 

r  Unable  to  obtain  information 

r  Refused 

Current  Student  Status  Other  | 

I”  Unknown  by  patient  or 

Unable  to  obtain  information 

^  family 

1  Refused 

^  Discharged/expired 

r  Unknown  by  patient  or  family 

before  asked 

r  Discharged/expired  before  asked 

r  other 

1"  Other 

Other  Reason 

Other  Reason  | 

1 

Socioeconomics  Child 


LIVING  SITUATION 

Living  with 
r  Parents 

r  Other  family  members 
r  Adoptive  parents 
^  Foster  case 
^  Other 

Unable  to  obtain  information 
Unable  to  obtain  information 
r  Not  Allowed 

I”  Unknown  by  patient  or  family 
^  Discharged/expired  before  asked 
^  Other 

Other  Reason  | 

Father's  Education 

Number  of  years  of  school  completed: 


Highest  diploma/degree: 

r  None,  not  currently  in  school 
r  None,  but  currently  in  diploma 
or  degree-oriented  program 
^  Vocational  training  (no  high 
school  diploma  or  GED) 
rGED 

r  High  school  diploma 
^  Vocational  training  (post  high 
school) 

r  Associates  degree 
r  Bachelors  degree 
r  Masters  degree 
^  Doctoral  degree 

Unable  to  obtain  information 


Unable  to  obtain  information 
r  Refused 

r  Unknown  by  patient  or  family 
r  Discharged/expired  before  asked 
r  other 
Other  Reason 
Mother's  Education 
Number  of  years  of  school  completed: 


Highest  diploma/degree: 

None,  not  currently  in  school 
None,  but  currently  in  diploma 
or  degree-oriented  program 
r  Vocational  training  (no  high 
school  diploma  or  GED) 

'  GED 

High  school  diploma 
Vocational  training  (post  high 
school) 

r  Associates  degree 
^  Bachelors  degree 
^  Masters  degree 
^  Doctoral  degree 
^  Unable  to  obtain  information 
Unable  to  obtain  information 
^  Refused 

^  Unknown  by  patient  or  family 
^  Discharged/expired  before  asked 
^  Other 

Other  Reason  | 


Military  Service 


Subject  on  Active  Duty? 

Yes 

No 

Branch  of  service 

r  Army 
I”  Air  Force 
^  Marine  corps 
Navy 

r  Army  Reserve 
r  Air  Force  Reserve 
I”  Navy  Reserve 
^  Army  National  Guard 
^  Air  National  Guard 
Rank 

I  Junior  enlisted  (lower  than  NCO) 

I”  NCO*  (non-commissioned  officers) 
^  Officer  (and  senior  warrant  officers) 
Military  occupation 

r  Combat 
r  Non-combat 
Deployment 

r  None 
r  Afghanistan 
r  Africa 
r  Germany 
I”  Iraq 
^  Other 

Other  Deployment  | 


Subject  Notes/Informed  Consent 


Patient  Number  | 

Consent  Source 

Form  Completion  Status 

r  Patient 

r  In  Progress 

r  Legal  surrogate 

r  Complete 

r  Parent 

Errors 

Other  family  member 

^  Due 

^  Enrolled  under  approved 

E 

o 

Ll_ 

Completion  Note 

waiver 

Timing  of  Consent 

r  Written  Informed  Consent 

Age  at  time  of  Injury  I 

BEFORE  Enrollment 

Site 

^  Written  Informed  Consent 

r  UMC  Brackenridge 

AFTER  Enrollment 

r  University  of  Pittsburgh 

Timing  of  consent  for  pediatric 

r  Mount  Sinai 

patient 

i"  UCSF 

Written  assent  BEFORE 

Patient  Category 

enrollment 

ED  Only 

r  Written  assent  AFTER 

Hospital  admit  with  ICU 

enrollment 

^  Hospital  admit  no  ICU 

Consented  bv: 

^  Rehab  patient 

r  MD 

I"  RN 

^  Research  Assistant 

'  Other 

Specify  other  consent: 

Date  and  Time 

Time  Since  Injury 

r  Consent  Withdrawn 
Date  and  time 
Time  Since  Injury 
Reason  for  Withdrawn  Consent 


Consented  for: 


r 

r 

r 

r 

r 


Data 

Plasma 

DNA 

MRI 

Outcome  Measures 


Medical  History 


Patient  Number  f 

Form  Completion  Status 
r  In  Progress 
r  Complete 
r  Errors 
^  Due 

Form  Completion  note 

010.  Cardiovascular: 

r  oil.  Congenital  heart  disease 
^  012.  Arrhythmia 
013.  Ischemic  heart  disease 
^  014.  Valvular  heart  disease 
r  015.  Hypertension 
r  016.  Thromboembolic 
I”  017.  Peripheral  vascular  disease 
^  Other  I 

020.  Endocrine: 

r  021.  Thyroid  disorder 
r022.  IDDM  (Type  I) 

I"  023.  NIDDM  (Type  II) 

029.  Other  | 

030.  Eye,  Ear,  Nose  &  Throat: 

r  031.  Sinusitis 
r  032.  Vision  abnormality 
I”  033.  Hearing  deficit 
039.  Other  I 


040.  Gastrointestinal: 

^041.  GERD 
'"042.  Gl  bleed 
043.  Inflammatory  bowel 
disease 

i~  044.  Diarrhea  secondary  to 


049.  Other 
050.  Hematologic: 

r  051.  Anemia 
I”  052.  HIV  positive 
r 053.  AIDS 

r  054.  Sickle  cell  disease 

r  055.  Coagulopathy _ 

r 059.  Other  I 

060.  Hepatic: 

r  061.  Insufficiency 
r  062.  Failure 
r  063.  Hepatitis 
r  064.  Cirrhosis 
I”  069.  Other  I 

070.  Musculoskeletal: 

r  071.  Arthritis 
r  072.  Spasticity 
r  073.  Pressure  ulcers 
I"  079.  Other  I 


Medical  History  (2) 


080.  Neurologic: 

100.  Pulmonary: 

r  Spinal  cord  injury 

r  101.  COPD 

r  Vertebral  injury 

r  102.  Asthma 

r  Cerebral  vascular  anomaly 

r  103.  Pneumonia 

r  Tumor 

r  104.  Tuberculosis 

1”  081.  Cerebrovascular  Accident 

1"  109.Other  | 

^  082.  Transient  Ischemic  Attacks 

110.  Psychiatric: 

r  083.  Seizures 

r  111.  Anxiety 

r  083.  Seizures-Febrile 

r  112.  Depression 

r  083.  Seizures-Posttraumatic 

r  113.  Sleep  disorder 

1”  083.  Seizures-ldiopathic 

'  114.  Schizophrenia 

^  083.  Seizures-Alcohol 

'  115.  Other  psychiatric  disorder 

084.  Epilepsy:  partial 

119.  Other  | 

r  085:  Epilepsy:  focal 

120.  Renal: 

r  086.  Epilepsy:  other 

r  121.  Insufficiency 

1”  087.  Headache  (non  migraine) 

'  122.  Failure 

^088.  Migraine  headaches 

'  123.  Chronic  UTLs 

089.  Previous  TBI 

129.  Other  | 

^  899.  Other  I 

130.  Social  history: 

090.  Oncologic: 

r  131.  Tobacco  use 

r  091.  Leukemia 

'  132.  Alcohol  use 

r  092.  Lymphoma 

^  133.  Drug  use 

r  093.  Breast  Cancer 

139.  Other  | 

r  094.  Prostate  Cancer 

140.  Developmental  historv: 

r  095.  Lung  Cancer 

r  141.  Learning  disabilities 

1”  096.  Gl  Cancer 

1”  142.  Attention  deficit/ 

^  097.  Kidney  Cancer 

^  hyperactivity  disorder 

^  098.  Cancer  (other) 

143.  Developmentally  Delayed 

099.  Other  I 

^  144.  Other  developmental 
disorder 

1"  149.  Other  | 

Early  &  Late  Presentation 


Patient  Number 

Form  Completioh  Status 

Date  &  Time  of  Injury 

Ih  Progress 

Form  Completion  note 

^  Complete 

EARLY  PRESENTATION 

LATE  PRESENTATION 

Method  of  Arrival 

Date  ahd  Time  of  Presehtatioh 

^  Ambulance 
CJHelicopter 

1 

Time  Sihce  Ihiurv  (Late  Presehtatioh) 

^  Medical  mobile  team 
iCJWalk  in  or  drop  off 

Reasoh  for  Presehtatioh 

^  Other 

^  Self  referral  with  complaihts 

bpeciTy  other  method  or  arrival:  I 

^  Self  referral  oh  advice  sighificaht 

Hvootehsioh  ih  field? 

other 

Yes 

^  Routihe  screehihg 

^No 

Repatriatioh 

^  Uhkhowh 

^  Professiohal  referral 

Hvooxia  ih  field? 

If  Professiohal  referral,  which: 

^  Yes 

£}GP 

No 

^  Hospital 

^  Uhkhowh 

Other  caretaker 

Ihtubated  ih  field? 

Initial  medical  care  directly  after  injury 

^  Yes 

Hospitalization: 

No 

^  Yes 

^  Uhkhowh 

No 

Prehospital  CCS  | 

If  no:  Outpatient  treatment: 

r  Prehospital  GCS  Uhkhowh 

^  None 

Date  &  Time  of  Prehospita 

GCS 

^Emergency  Room 

^  Doctor's  Office 

Time  Sihce  Ihiurv  (Prehospital  GCS) 

^  Sick  Bay  (military) 

1 

i!UOther  health  care  provider 

Presehtatioh 

^  Infirmary  (if  incarcerated) 

^Primary-Directly  to  Study  Hospital 
^  Secohdary-To  First  Hospital,  theh 

Date  &  Time  of  arrival  to  Study  Hospital 

to  Study  Hospital 

Date  &  Time  of  arrival  to  First  Hospital 

Time  Since  Ihiurv  (Arrival  Studv 

Time  Sihce  Ihiurv  (Arrival  First  Hospital) 

Hospital)  1 - 

Cause  of  Injury 


Patient  Number 

Form  Completion  Status 

Form  Completion  Note 

r  In  Progress 

^  Complete 

Injury  Type 

Intention 

r  Closed 

r  Intentional 

r  Penetrating 

r  Unintentional 

Blast 

Undetermined 

Motor  vehicle  traffic  accidents 

r  810  Motor  vehicle  vs.  Train 
r  811  Motor  vehicle  vs.  motor 
vehicle  re-entering  road 
^  812  Motor  vehicle  vs.  motor 
vehicle  on  the  road 
r  813  Motor  vehicle  vs.  non¬ 
motor  vehicle 
I”  814  Motor  vehicle  vs. 
pedestrian 

^  815  Motor  vehicle  vs.  object  on 
the  road 

r  816  Motor  vehicle  loss  of 
control  on  the  road 
^  819  Motor  vehicle  traffic 
accident,  general 


r 

r 

r 

r 

r 

r 


0  Driver  of  motor  vehicle 

1  Passenger  in  motor  vehicle 

2  Driver  of  motorcycle 

3  Passenger  on  motorcycle 

4  Occupant  of  streetcar 

5  Rider  of  animal  or  cart 
r  .6  Pedal  cyclist 

I”  .7  Pedestrian 
^  .9  Unspecified  person 
^  .8  Other  specified  person 
Other  Person 


Falls  (Accidental) 

r  884  Fall  from  one  level  to 
another 

885  Fall  on  same  level  from  slip, 
trip,  or  stumble 
r  886  Fall  on  same  level  from 
contact  with  person 
r  888  Fall,  general 

Striking  against  or  struck  by  person 

or  object  (Accidental) 

^  917.0  In  sports  (tackles) 

^  917.1  Caused  by  crowd, 
collective  fear  or  panic 
i"  917.9  Other 

Cutting  and  piercing  instruments 

(Accidental) 

920.0  Powered  lawn  mower 

920.1  Other  powered  hand 
tools 

920.2  Powered  household 
appliances 

r  920.3  Knives,  swords,  and 
daggers 

920  Cutting  and  piercing, 
general 

986  Undetermined  if  accidental 
or  intentional 


r 

r 


Cause  of  Injury  (2) 


Injury  Purposely  Inflicted  by  Other 

Persons 

r  960.0  Unarmed  fight  or  brawl 
r  960.1  Rape 

r  961  Assault  by  corrosive  or 
caustic  substance 
r  965  Assault  by  firearms  and 
explosives 

^  966  Assault  by  cutting  and 
piercing  instruments 
r  967  Child  and  adult 
battering/other  maltreatment 
I”  968  Assault  by  other  or 
unspecified  means 
r  968.0  Assault  by  fire 
r  968.1  Assault  by  pushing  from 
a  high  place 

^  968.2  Assault  by  striking  by 
blunt  or  thrown  object 
r  968.3  Assault  by  hot  liquid 
r  968.4  Assault  by  criminal 
neglect 

I”  968.5  Assault  by  transport 
vehicle 

r  968.6  Assault  by  air  gun 
r  968.7  Assault  by  human  bite 
r  968.8  Assault  by  OTHER 
SPECIFIED  means 
r  968.9  Assault  by  UNSPECIFIED 
means 


Other  accidental  causes  of  injury 

r  807  Railway  accident 
I”  821  Motor  vehicle  off-road  non¬ 
traffic  accident 

^  825  Motor  vehicle  accident  - 
not  traffic  related 
r  829  Other  vehicle  accident 
I”  876  Misadventure  during 
medical  care 

r  899  Accident  caused  by  fire 
r  900  Environmental  -  excessive 
heat 

^  906  Injury  caused  by  animal 
^  910  Accidental  drowning  and 
submersion 

r  913  Accidental  mechanical 
suffocation 

^  916  Struck  accidentally  by  falling 
object 

r  918  Accidentally  caught  in  or 
between  objects 
r  919  Accident  caused  by 
machinery 

^  924  Accident  caused  by  hot  or 
caustic  liquids  or  gases 
r  925  Accident  caused  by 
electrical  current 
^  928  Other  environmental  or 
accidental  causes 
r  929  Late  effects  of  accidental 
injury 


Cause  of  Injury  (3) 


Firearms,  air  guns,  and 

explosives 

1”  922  Accident  caused  by 
firearm  and  air  gun 
missile 

r  923  Accident  caused  by 
explosive  material 

^  985  Unknown  if 
accidental  or  intentional 

Suicide  and  Self-Inflicted  Iniury 

r  950  Poisoning  by  solid  and  liquid 
substances 

^  953  Hanging,  strangulation, 
suffocation 

r  955  Firearms,  air  guns,  and  explosives 
r  956  Cutting  and  piercing  instrument 

958  Other  and  unspecified  means 
^  959  Late  effects  of  self-inflicted  injury 

Place  of  Iniurv 

Safety 

r  Street/highway 

Helmet  Used 

Home 

Yes 

Work/school 

No 

^Recreational 

^Not  Applicable 

^  Military  deployment 

^  Unknown 

Other 

Airbag  Deployed 

^  Unknown 

^  Yes 

No 

^Not  Applicable 
^  Unknown 


Seatbelt  Used 

^  Yes 
No 

^  Not  Applicable 
^  Unknown 


Injuries  and  Injury  Severity 


Patient  Number  | 

ISS  Score  | 

Form  Completion  Status 

AIS  Completion  Note 

r  In  Progress 

r  Complete 

Iniury/Diagnosis 

1 

1 

Body  Region 

Head  and  Neck 

r 

r 

r 

r 

Brain  Injury 

r 

r 

r 

r 

Cervical  Spine 

r 

r 

r 

r 

Thoracic  Spine 

r 

r 

r 

r 

Lumbar  Spine 

r 

r 

r 

r 

Face 

r 

r 

r 

r 

Thorax/Chest 

r 

r 

r 

r 

Abdomen/Pelvic  Contents 

r 

r 

r 

r 

Upper  Extremities 

r 

r 

r 

r 

Lower  Extremities 

r 

r 

r 

r 

Pelvic  Girdle 

r 

r 

r 

r 

Externa 

r 

r 

r 

r 

AIS 

1 

r 

r 

r 

r 

2 

r 

r 

r 

r 

3 

r 

r 

r 

r 

4 

r 

r 

r 

r 

5 

r 

r 

r 

r 

6 

r 

r 

r 

r 

ICD9 

1  1 

1 

LOC  PTA 


Patient  Number  | 

Form  Completion  Status 

r  In  Progress 
r  Complete 

Form  Completion  Note 

Date  and  time  LOC  Assessment 

1 - 

Time  Since  Iniurv  (LOC  Assessment) 

Time  of  assessment 

(not  necessary  if  Date  and  time 

entered) 

^  ED  Discharge 

LOC  Reported  Bv 

^  ICU  Discharge 

r  Patient 

^  Flospital  Discharge 

^  Relative/friend/caretaker 

Loss  Of  Consciousness 

PTA  (Post  Traumatic  Amnesia) 

No 

No 

^  Yes 

^  Yes 

Unknown 

^  Suspected 

LOC  Duration 

Unknown 

None 

PTA  Duration 

^  <1  minute 

r  None 

^  1-29  minutes 

r  <1  minute 

^  30-59  minutes 

r  1-29  minutes 

^  1-24  hours 

30-59  minutes 

>24  hours 

^  1-24  hours 

^  >7  days 

^  >24  hours 

Unknown 

^  >1  days 

LOC  Lucid  Interval 

^  Unknown 

r  No 

Yes 

Screening  for  Previous  TBI 


Patient  Number  Form  Completion  Status 

Form  Completion  Note  ^  In  Progress 

^  Complete 

1.  Flave  you  ever  been  hospitalized  or  treated  in  an  emergency  room 
following  an  injury  to  your  head  or  neck?  Think  about  any  childhood 
injuries  you  remember  or  were  told  about. 

r  Yes  ^  No 

2.  Flave  you  ever  injured  your  head  or  neck  in  a  car  accident  or  from  some 
other  moving  vehicle  accident,  e.g.,  car,  truck,  bicycle,  van,  all  terrain 
vehicle? 

^  Yes  ^  No 

3.  Flave  you  ever  injured  your  head  or  neck  in  a  fall  or  from  being  hit  by 
something?  For  example  slipping  on  ice,  a  wet  floor,  the  street,  etc,  or 
while  walking.  Falling  from  a  curb,  stairs,  stair,  roof,  etc.  Falling  on  a  hard 
floor,  ice,  rocks,  etc. 

Yes  No 

4.  Flave  you  ever  injured  your  head  or  neck  in  sports,  e.g.,  football,  soccer, 
skiing,  blading,  boarding,  basketball,  baseball,  biking,  horse  back  riding? 

Yes  No 

5.  Flave  you  ever  injured  your  head  or  neck  in  a  fight,  assault,  from  being  hit 
by  someone  or  being  shaken  violently? 

r  Yes  r  No 

6.  Flave  you  ever  been  nearby  when  an  explosion  or  a  blast  occurred?  If  you 
served  in  the  military,  think  about  any  combat-related  incidents. 

^  Yes  No 

If  all  above  are  "no"  then  stop.  If  answered  "yes"  to  any  of  the  questions 

above,  ask: 

7.  Were  you  knocked  out  or  unconscious  following  any  of  the  injuries  you 
mentioned  above? 

DO  NOT  INCLUDE  LOSING  CONSCIOUSNESS  DUE  TO  DRUG  OVERDOSE  OR 
FROM  BEING  CHOKED  (see  #9,  below). 

^  Yes  ^  No 


Screening  for  Previous  TBI  (2) 


If  answer  to  #7  is  "Yes"  ask: 

7A.  How  long  were  you  knocked  out  or  did  you  lose  consciousness?  (If 
identified  multiple  injuries  with  loss  of  consciousness,  ask  for  each, 
sure  of  the  time  frame,  encourage  them  to  make  their  best  guess.) 
Injury#  12  3  4 

How  long  were  you  knocked  out? 

How  old  were  you? 

If  more  than  5,  how  many  more? 

Longest  period  of  unconsciousness? 

How  many  >  30  mins.? 

Youngest  age? 


If  not 


If  answer  to  #7  is  "No",  ask: 

8.  Were  you  dazed,  confused  or  do  you  or  have  a  gap  in  your  memory  from 
the  injury(ies)  you  mentioned  above?  [RULE  OUT  ALCOHOL  BLACKOUTS] 
Yes  No 

8A.  How  long  were  you  dazed  or  confused?  (If  identified  multiple  injuries  with 
period  of  confusion,  ask  for  each.  If  not  sure  of  the  time  frame,  encourage 
them  to  make  their  best  guess.) 

Injury  #  1  2  3  4  _ 5_ 

How  long  were  you  dazed  &confused? _ 

How  old  were  you? 

If  more  than  5,  how  many  more? 

Longest  period  confused?  _ 

How  many  >  30  mins.?  _ 

Youngest  age? 


9.  Have  you  ever  lost  consciousness  from  a  drug  overdose  or  being  choked? 
Number  of  times  from  a  drug  overdose 

Number  of  times  from  being  choked 


Emergency  Department 


Patient  Number 
Form  Completion  Note 


Form  Completion  Status 
r  In  Progress 
r  Complete 


Intubated  in  ED 

Note 

^  Yes 

r  No 

ED  Arrival: 

ED  Discharge: 

SBP 

SBP 

DBP 

DBP 

HR 

HR 

RR 

RR 

Ventilation 

Ventilation 

r  Assisted  r  Spontaneous 

r  Assisted 

r  Spontaneous 

Temp,  °C 

Temp,  °C 

Sd02 

Sp02 

ED  ARRIVAL  GCS  ED  DISCHARGE  GCS 


ED  Arrival  GCS  Assmt  Complete 

I"  COMPLETE 
NOT  DONE 

'"not  found 


ED  Arrival  GCS  Assmt  Complete 

i"  COMPLETE 
NOT  DONE 
'"not  FOUND 


Time  of  Assessment: 

r  ED  Admission 
I”  Post-Stabilization 

Date  &  Time  of  GCS  _ 

Time  Since  Injury 
Assessment  Conditions 

r  Sedated 
I”  Paralyzed 

'"  No  Sedation  or  Paralysis 
'"  Other 

Specify  Other  Assmt  Condition 


Date  &  Time  of  GCS  _ 

Time  Since  Injury 
Assessment  Conditions 

r  Sedated 
Paralyzed 

'"  No  Sedation  or  Paralysis 
'"  Other 

Specify  Other  Assmt  Condition 


Emergency  Department  (2) 


ED  ARRIVAL  GCS 

ED  DISCHARGE  GCS 

Pupillary  reactivity: 

Pupillarv  reactivitv: 

r  Both  pupils  reactive 

r  Both  pupils  reactive 

r  One  non-reacting  pupil 

r  One  non-reacting  pupil 

r  Both  pupils  non-reactive 

r  Both  pupils  non-reactive 

ED  Arrival  Pupils  Not  Done 

ED  Arrival  Pupils  Not  Done 

Right  Pupil  Size 

Right  Pupil  Size 

rl  r  2  r  3  r4 

rl  r2  r3  r4 

rs  re  r  7  r  8 

rs  re  r  7  r  8 

Rt  Pupil  Reactivitv 

Rt  Pupil  Reactivitv 

i"  YES  i"  NO 

i"  YES  i"  NO 

Left  Pupil  Size 

Left  Pupil  Size 

rl  r2  r3  r4 

rl  r2  r3  r4 

rs  re  r  7  r  8 

rs  re  r  7  r  8 

Lt  Pupil  Reactivitv 

Lt  Pupil  Reactivitv 

i"  YES  i"  NO 

i"  YES  i"  NO 

ED  ARRIVGCS  SCORE: 

ED  D/C  GCS  SCORE: 

Eve  Opening 

Eve  Opening 

r  i-No  Response 

^  1-No  Response 

2-To  Pain 

2-To  Pain 

3-To  Verbal  Command 

^  3-To  Verbal  Command 

^  4-Spontaneously 

^  4-Spontaneously 

r  Eyes  Untesta ble 

Eyes  Untestable 

Best  Verbal  Response 

Best  Verbal  Response 

r  1-No  Response 

r  1-No  Response 

r  2-lncomprehensible  Sounds 

r  2-lncomprehensible  Sounds 

r  3-lnappropriate  Words 

r  3-lnappropriate  Words 

r  4-Disoriented  &  Converses 

4-Disoriented  &  Converses 

r  5-Oriented  &  Converses 

^  5-Oriented  &  Converses 

Verbal  Untestable 

r  Verbal  Untestable 

Emergency  Department  (3) 


ED  ARRIVGCS  SCORE: 

ED  D/C  GCS  SCORE: 

Best  Motor  Response 

Best  Motor  Response 

r  1-No  Response 

r  1-No  Response 

r  2-Extension 

r  2-Extension 

r  3-Flexion  Abnormal 

r  3-Flexion  Abnormal 

r  4-Flexion  Withdrawal 

r  4-Flexion  Withdrawal 

^  5-Localizes  to  Pain 

5-Localizes  to  Pain 

^  6-Obeys  Commands 

^  6-Obeys  Commands 

r  Motor  Untestable 

r  Motor  Untestable 

GCS  Total  1 

GCS  Total  1 

r  1  or  more  components  untestable 

r  1  or  more  components  untestable 

Labs 


Not  Done  Results 

White  blood  cell 

Hemoglobin 

Hematocrit 

Platelet 
Osmolality 

INR 

El 

aPTT 
Sodium 
Potassium 

Chloride 

C02 
Glucose 

Creatine 

BUN 
Lactate 


Unit  Value  in  SI  Units 


X109/LorX103/|aL 

g/dL 

mmol/L 

% 

X109/LorX103/|aL 

mOsm/kg 

Seconds 

Seconds 

mmol/L  or  mEq/L 

mmol/L  or  mEq/L 

mmol/L  or  mEq/L 

mmol/L  or  mEq/L 

mg/dL 

mmol/L 

mg/dL 

pmol/L 

mg/dL 

mmol/L 

mg/dL 

mmol/L 

r 

r 

r 

r 

r 

r 

r 

r 

r 

r 

r 

r 

r 

r 

r 

r 


Emergency  Department  (4) 


Toxic  Drug  Screen 

Type  of  sample 

Serum  ^  Urine 
r  Tox  Screen  Not  Done 


IV  fluids 


r  Crystalloids  r  Hypertonic  saline 
r  Blood  r  Albumin 

r  Vasopressors  r  Mannitol 


Results: 

r  None 

r  None  r  Opioids 

First  ABG 

r  Benzodiazepines  r  Cannabis 

ED  ABG  Completion 

r  Amphetamines  r  Cocaine 

Yes  No 

r  Barbiturates  r  PCP 

£H 

r  Methadone  r  other 

0CO2  mmHg 

Blood  Alcohol  Done 

oa02  mmHg 

HC03  mmol/Lor  mEq/L 

^Yes  ^  No 

Blood  Alcohol  Level 

BE 

mg/lOOmI  blood 

BD 

Pregnancy  Test  Done 

•"Yes  No 

Fi02 

Fi02  Unknown 

Type  of  sample 

Conditions: 

Serum  ^  Urine 

r  Preintubation,  Room  Air 

Result: 

r  Preintubation  02 

Positive  Negative 

r  Postintubation 

Unknown 

Complicating  Events 

Aspiration 

Yes  No  Unknown 

Cardiopulmonary  arrest 
^Yes  No 

Seizures  in  ED 
<^Yes  No 

Hypotension  (SBP  <  90) 

‘"Yes  ^  No 

Hypoxia  (Sp02  <  95) 

^Yes  ^  No 


Date  &  Time  ED  Discharge  _ 

Time  Since  Injury  (ED  discharge) 

Destination 

r  Discharge  home 
r  Transferred  other  facility 
r  Hospital  admission-Ward 
r  Hospital  admission-Stepdown  Unit 
r  Hospital  admission-ICU 
Hospital  admission-Operating 
room 
^  Expired 


Hospital  Admission/Discharge 


Patient  Number 
Form  Completion  Status 
r  In  Progress 
r  Complete 

Hospital  Completion  Note 


DNR  Written  Date  Time 
Time  Since  Injury  (DNR) 

Support  Withdrawn/Comfort  Ca 
Date  Time 
Time  Since  Injury  (Support  Withdrawn) 


re 


Date  &  Time  of  Admission 
Time  Since  Injury  (Ward  Admis) 
Previous  Unit 


Weight  (kg) 

Height  (cm) 

Date  &  Time  of  Discharge 
Time  Since  Injury  (Ward  Disch) 

Hospital  Discharge  Date  Time 


Time  Since  Injury  (Hosp  Discharge) 


Discharge  to: 

[-  Other  hospital 
r  Rehab  unit 
r  Nursing  home 
rSNF 
r  Home 
r  other 

Discharge  to  Other 


ED 

r 

r 

r 

r 

OR 

r 

r 

r 

r 

CT-Angio 

r 

r 

r 

r 

Ward 

r 

r 

r 

r 

Hospital  transfer 

r 

r 

r 

r 

ICU 

r 

r 

r 

r 

Discharge  Status 

Alive 
^  Dead 

Death  Date  Time 

Time  Since  Injury  (Death) 

Principle  Cause  of  Death 
r  Head  injury/initial  injury 
r  Head  injury/secondary 
intracranial  damage 
r  Systemic  trauma 
r  Medical  complications 
1“  Other 

Death  Cause  Other 


Complications  (1) 


Patient  Number  | 

HEMATOPOETIC 

Form  Completion  Status 

r  Coagulopathy 

r  In  Progress 

rDIC 

r  Complete 

r  Anemia  Requiring  Treatment 

Does  patient  have  complications? 

r  Other 

r  Yes 

r  other 

1"  No 

PULMONARY 

NEUROLOGICAL 

rARDS 

i-  Rhinorrhea 

r  Fat  Embolus 

[-  Otorrhea 

r  Pulmonary  Embolism 

[-  Meningitis 

r  Pleural  Effusions 

r  Seizure 

1”  Pneumonia 

r  Ventriculitis 

^  Presumed  Pneumonia 

r  Stroke 

Respiratory  Failure 

r  Neurogenic  Shock 

'  VAP 

r  Other  CSF  Leak 

Asthma 

Other 

Other 

^  Other 

Other 

CARDIOVASCULAR 

GI/ABDOMEN 

[-  Cardiac  Arrest 

r  Abdominal 

pCHF 

r  Compartment  Syndrome 

rDVT 

Bowel  Obstruction 

r  Major  Arrhythmia 

^  Gl  Bleed 

r  Ml 

'  Hepatic  Encephalopathy 

r  Hypertension  Requiring  Treatment 

^  Hepatic  Failure 

r  Hypotension  Requiring  Treatment 

Pancreatitis 

1”  Hemorrhagic  Shock 

Renal  Failure 

Other 

Other 

Other 

Other 

Complications  (2) 


WOUND 

INFECTION  OTHER  THAN 

r  Abcess 

PNEUMONIA/WOUND 

r  Seroma  /hematoma  /bleeding 

r  Bacteremia 

r  Wound  Dehiscence 

r  Fever  (Temp>38.5)  of 

r  Wound  Infection 

unknown  origin 

Pressure  Ulcer 

r  Presumed  Infection 

'  Other 

r  Sepsis 

^  Other 

r  Septicemia 

LAB  ABNORMALITIES 

rUTI 

|-  Hypoglycemia 

r  Septic  Shock 

r  Hyperglycemia 

Other 

r  Hyponatremia 

Other 

r  Hypernatremia 

OTHER  COMPLICATIONS 

r  PT/PTT/INR  Abnormality 

rMSOF 

r  Other 

“Transfusion  Reaction 

Other 

Surgeries 


Patient  Number 

Form  Completion  Status 

Form  Completion  Note 

^  In  Progress 
Complete 

If  more  than  1  surgical  procedure  was  performed  during  one  surgery,  please 
list  each  procedure  on  their  own  line. 

The  same  start  and  end  date/time  will  indicate  that  the  procedures  were 
performed  during  the  same  surgery. 

ICD9  Code 

Date/Time  Surgery  Start 

Time  Since  Iniury  (Surgery  Start) 

Date/Time  Surgery  End 

Time  Since  Iniury  (Surgery  End) 

Surgery  Timing 

Hypotension 
#  times  SBP  <  90 

Hypoxia 

#  times  Sp02  <  95 

Monitoring  Devices 


Patient  Number  |  Form  Completion  Status 

^  In  Progress 

ICP  Monitor  Used  ^Complete 

Yes  Form  Completion  Note 

^  No 


ICP  MONITORS 

Unit 


ED 

r 

r 

OR 

r 

r| 

r 

r 

ICU 

r 

r| 

r| 

r 

ICP  Location 

Right 

r 

r\ 

r\ 

r| 

Left 

r 

r 

r 

r 

Device  Used 

Ventriculostomy 

r 

r 

r 

r 

Subdural 

r 

r 

r 

r 

Intraparenchymal 

r 

r 

r 

r 

Epidural 

r 

r 

r 

r 

Other 

Other  ICP  Device 

Date  &  Time  ICP  Inserted 

r 

r 

r 

r 

Time  Since  Iniury  (ICP)  Removed 

Date  &  Time  ICP  Removed 

Time  Since  Iniury  (ICP)  Removed 

Reason  for  Stopping 

Monitor/catheter  failure 

r 

r 

r 

r 

Patient  considered  unsalvageable  r 

r 

r 

r 

Patient  died 

r 

r 

r 

r 

Clinically  no  longer  required 

r 

r 

r 

r 

Form  Completion  Status  (1) 


Patient  Number  | 

Date  &  Time  of  assessment] 

TOTAL  Time  Used  (minutes)| 

Time  Since  Injury  ] 

CORE  Time  Used  (minutes):] 

Post  Discharge  Assessment 

GOS-E  Completion  Status: 

Completion  Status: 

r  In  Progress 

r  In  Progress 

r  Complete 

r  Complete 

r  Not  Complete 

r  Not  Complete 

If  Not  Complete,  Reason: 

If  Not  Complete,  Reason: 

[-  Death 

f-  Death 

r  Incarcerated 

r  Incarcerated 

r  Refusal 

r  Refusal 

r  Cognitively  unable 

r  Cognitively  unable 

r  Physically  unable 

r  Physically  unable 

r  Lost  to  follow  up 

r  Lost  to  follow  up 

r  Not  appropriate  for  patient 

r  Not  appropriate  for  patient 

r  Phone  interview 

r  Phone  interview 

r  Reasons  unrelated  to  the  patient 

r  Reasons  unrelated  to  the  patient 

Other  (describe) 

r  Other  (describe) 

If  Other,  Describe:  | 

If  Other,  Describe:  ] 

Neurological  Assessment  Completion 

GOS-E  Pediatric  Completion  Status: 

Status: 

^  In  Progress 

^  In  Progress 

Complete 

^  Complete 

^  Not  Complete 

^  Not  Complete 

If  Not  Complete,  Reason: 

If  Not  Complete,  Reason: 

r  Death 

r  Death 

r  Incarcerated 

r  Incarcerated 

r  Refusal 

1“  Refusal 

r  Cognitively  unable 

Cognitively  unable 

Physically  unable 

Physically  unable 

Lost  to  followup 

^  Lost  to  follow  up 

^  Not  appropriate  for  patient 

Not  appropriate  for  patient 

Phone  interview 

Phone  interview 

^  Reasons  unrelated  to  the  patient 

Reasons  unrelated  to  the  patient 

Other  (describe) 

^  Other  (describe) 

If  Other,  Describe:  | 

If  Other,  Describe:  1 

Form  Completion  Status  (2) 


EXTENDED  Time  Used  (minutes): 

CHART-SF  Completion  Status: 

1 

r  In  Progress 

PCL-C  Completion  Status: 

r  Complete 

r  In  Progress 

r  Not  Complete 

r  Complete 

If  Not  Complete,  Reason: 

r  Not  Complete 

r  Death 

If  Not  Complete,  Reason: 

Incarcerated 

Death 

Refusal 

^  Incarcerated 

^  Cognitively  unable 

Refusal 

Physically  unable 

^  Cognitively  unable 

^  Lost  to  follow  up 

Physically  unable 

Not  appropriate  for  patient 

^  Lost  to  follow  up 

Phone  interview 

^  Not  appropriate  for  patient 

^  Reasons  unrelated  to  the  patient 

Phone  interview 

Other  (describe) 

Reasons  unrelated  to  the  patient 
Other  (describe) 

It  Other,  Describe:  | 

BSI 18  Completion  Status: 

If  Other,  Describe:  | 

'  In  Progress 

SWLS  Completion  Status: 

^  Complete 

In  Progress 

^  Not  Complete 

^  Complete 

If  Not  Complete,  Reason: 

^  Not  Complete 

r  Death 

If  Not  Complete,  Reason: 

r  Incarcerated 

r  Death 

r  Refusal 

r  Incarcerated 

r  Cognitively  unable 

Refusal 

r  Physically  unable 

Cognitively  unable 

Lost  to  follow  up 

Physically  unable 

Not  appropriate  for  patient 

^  Lost  to  follow  up 

^  Phone  interview 

^  Not  appropriate  for  patient 

^  Reasons  unrelated  to  the  patient 

Phone  interview 

Other  (describe) 

Reasons  unrelated  to  the  patient 
^  Other  (describe) 

If  Other,  Describe:  1 

If  Other,  Describe:  | 

Form  Completion  Status  (3) 


RPQ  Completion  Status: 
r  In  Progress 
r  Complete 
r  Not  Complete 
If  Not  Complete,  Reason: 

Death 

Incarcerated 

Refusal 

^  Cognitively  unable 
Physically  unable 
Lost  to  follow  up 
^  Not  appropriate  for  patient 
Phone  interview 

^  Reasons  unrelated  to  the  patient 
^  Other  (describe) 

If  Other,  Describe:  | 

ADVANCED  Time  Used  (minutes): 


TMT  Completion  Status: 

^  In  Progress 
^  Complete 
Not  Complete 
If  Not  Complete,  Reason: 
r  Death 
r  Incarcerated 
i”  Refusal 

^  Cognitively  unable 
^  Physically  unable 
^  Lost  to  follow  up 
^  Not  appropriate  for  patient 
Phone  interview 

^  Reasons  unrelated  to  the  patient 
Other  (describe) 

If  Other,  Describe:  I 


WAIS  IV  Completion  Status: 
r  In  Progress 
r  Complete 
r  Not  Complete 
If  Not  Complete,  Reason: 
r  Death 
Incarcerated 
Refusal 

^  Cognitively  unable 
Physically  unable 
Lost  to  follow  up 
Not  appropriate  for  patient 
Phone  interview 

^  Reasons  unrelated  to  the  patient 
Other  (describe) 

If  Other,  Describe:  | 

CVLT-II  Completion  Status: 

'  In  Progress 
^  Complete 
^  Not  Complete 
If  Not  Complete,  Reason: 
r  Death 
r  Incarcerated 
r  Refusal 

r  Cognitively  unable 
r  Physically  unable 
Lost  to  follow  up 
Not  appropriate  for  patient 
^  Phone  interview 
^  Reasons  unrelated  to  the  patient 
Other  (describe) 

If  Other,  Describe:  | 


Brief  Symptom  Inventory  (1) 


Patient  Number  | 

Form  Completion  Status 
r  In  Progress 
r  Complete 
r  Not  Complete 

HOW  MUCH  WERE  YOU  DISTRESSED 

BY: 

1.  Faintness  or  dizziness 

6.  Feeling  tense  or  keyed  up 

r  0-  Not  at  all 

r  0-  Not  at  all 

r  1-  A  little  bit 

r  1-  A  little  bit 

r  2-  Moderately 

r  2-  Moderately 

r  3-  Quite  a  bit 

r  3-  Quite  a  bit 

1”  4-  Extremely 

4-  Extremely 

2.  Feeling  no  interest  in  things 

7.  Nausea  or  upset  stomach 

r  0-  Not  at  all 

r  0-  Not  at  all 

r  1- A  little  bit 

r  1- A  little  bit 

r  2-  Moderately 

r  2-  Moderately 

I”  3-  Quite  a  bit 

3-  Quite  a  bit 

^  4-  Extremely 

^  4-  Extremely 

3.  Nervousness  or  shakiness  inside 

8.  Feeling  blue 

r  0-  Not  at  all 

r  0-  Not  at  all 

r  1-  A  little  bit 

r  1-  A  little  bit 

I”  2-  Moderately 

1”  2-  Moderately 

^  3-  Quite  a  bit 

3-  Quite  a  bit 

^  4-  Extremely 

4-  Extremely 

4.  Pains  in  heart  for  chest 

9.  Suddenly  scared  for  no  reason 

r  0-  Not  at  all 

r  0-  Not  at  all 

1”  1-  A  little  bit 

1-  A  little  bit 

^  2-  Moderately 

^  2-  Moderately 

3-  Quite  a  bit 

^  3-  Quite  a  bit 

^  4-  Extremely 

^  4-  Extremely 

5.  Feeling  lonely 

10.  Trouble  getting  your  breath 

0-  Not  at  all 

I”  0-  Not  at  all 

1-  A  little  bit 

1-  A  little  bit 

2-  Moderately 

^  2-  Moderately 

^  3-  Quite  a  bit 

3-  Quite  a  bit 

4-  Extremely 

^  4-  Extremely 

Brief  Symptom  Inventory  (2) 


11.  Feelings  of  worthlessness 

15.  Feeling  so  restless  you  couldn't 

r  0-  Not  at  all 

sit  still 

r  1-  A  little  bit 

r  0-  Not  at  all 

2-  Moderately 

1-  A  little  bit 

^  3-  Quite  a  bit 

^  2-  Moderately 

4-  Extremely 

^  3-  Quite  a  bit 

12.  Spells  or  terror  or  panic 

^  4-  Extremely 

r  0-  Not  at  all 

16.  Feeling  weak  in  parts  of  your 

^  1-  A  little  bit 

body 

^  2-  Moderately 

r  0-  Not  at  all 

^  3-  Quite  a  bit 

r  1-  A  little  bit 

^  4-  Extremely 

r  2-  Moderately 

13.  Numbness  or  tingling  in  parts  of 

r  3-  Quite  a  bit 

your  body 

4-  Extremely 

r  0-  Not  at  all 

17.  Thoughts  of  ending  your  life 

r  1-  A  little  bit 

r  0-  Not  at  all 

r  2-  Moderately 

r  1- A  little  bit 

r  3-  Quite  a  bit 

r  2-  Moderately 

1”  4-  Extremely 

3-  Quite  a  bit 

14.  Feeling  hopeless  about  the  future 

^  4-  Extremely 

r  0-  Not  at  all 

18.  Feeling  fearful 

r  1-  A  little  bit 

r  0-  Not  at  all 

r  2-  Moderately 

r  1-  A  little  bit 

3-  Quite  a  bit 

2-  Moderately 

^  4-  Extremely 

3-  Quite  a  bit 
^  4-  Extremely 

Raw  Score 

T  Score 

Somatization 

Somatization 

Depression 

Depression 

Anxiety 

Anxiety 

GSI 

GSI 

Civilian  PTSD  Check  List  (1) 

Patient  Number  | 

Below  is  a  list  of  problems  and  complaints  that 
veterans  sometimes  have  in  response  to  stressful 
life  experiences.  Please  read  each  one  carefully, 
and  indicate  how  much  you  have  been  bothered 
by  that  problem  in  the  last  month. 

1.  Repeated,  disturbing  memor/es,  thoughts,  or  images  of  a  stressful  experience 

from  the  past? 

i”l-Notatall  ^  2- A  little  bit  ^  3- Moderately 

^  4-  Quite  a  bit  ^  5-  Extremely 

2.  Repeated,  disturbing  dreams  of  a  stressful  experience  from  the  past? 

i~l-Notatall  2- A  little  bit  ^  3- Moderately 

I”  4-  Quite  a  bit  ^  5-  Extremely 

3.  Suddenly  acting  or  feeling  as  if  a  stressful  experience  were  happening  again 

(as  if  you  were  reliving  it)? 

^1- Not  at  all  2- A  little  bit  ^  3- Moderately 

I”  4-  Quite  a  bit  ^  5-  Extremely 

4.  Feeling  very  upset  when  something  reminded  you  of  a  stressful  experience 

from  the  past? 

i~l-Notatall  ^  2- A  little  bit  ^  3- Moderately 

I”  4-  Quite  a  bit  ^  5-  Extremely 

5.  Having  physical  reactions  (e.g.,  heart  pounding,  trouble  breathing,  or 
sweating)  when  something  reminded  you  of  a  stressful  experience  from  the 

past? 

i”l-Notatall  i”  2- A  little  bit  ^  3- Moderately 

^  4-  Quite  a  bit  ^  5-  Extremely 

6.  Avoid  thinking  about  or  talking  about  a  stressful  experience  from  the  past  or 

avoid  having  feelings  related  to  it? 

I”  1- Not  at  all  2- A  little  bit  ^  3- Moderately 

^  4-  Quite  a  bit  ^  5-  Extremely 

7.  Avoid  activities  or  situations  because  they  remind  you  of  a  stressful 

experience  from  the  past? 

I”  1- Not  at  all  ^  2- A  little  bit  ^  3- Moderately 

^  4-  Quite  a  bit  ^  5-  Extremely 

8.  Trouble  remembering  important  parts  of  a  stressful  experience  from  the 

past? 

i”l-Notatall  2- A  little  bit  ^  3- Moderately 

^  4-  Quite  a  bit  ^  5-  Extremely 


Form  Completion  Status 
In  Progress 
Complete 
Not  Complete 


Civilian  PTSD  Check  List  (2) 


9.  Loss  of  interest  in  thinas  that  vou  used  to  enioyl 

I”  1- Not  at  all  I”  2- A  little  bit 

1”  4-  Quite  a  bit  1”  5-  Extremely 

10.  Feelins  distant  or  cut  off  from  other  people? 

1“  3-  Moderately 

1”  1- Not  at  all  I”  2- A  little  bit  I”  3- Moderately 

1”  4-  Quite  a  bit  I”  5-  Extremely 

11.  FeelinR  emotionallv  numb  or  beinR  unable  to  have  lovinR  feelinRs  for  those 

close  to  vou? 

1- Not  at  all  1”  2- A  little  bit 

I”  4-  Quite  a  bit  1”  5-  Extremely 

12.  FeelinR  as  if  vour  future  will  somehow  be  cut  short? 

1“  3-  Moderately 

I”  1- Not  at  all  I”  2- A  little  bit 

I”  4-  Quite  a  bit  I”  5-  Extremely 

13.  Trouble  fallina  orstavina  asleep? 

1“  3-  Moderately 

I”  1- Not  at  all  l~  2- A  little  bit 

1”  4-  Quite  a  bit  1”  5-  Extremely 

14.  FeelinR  irritable  or  havinR  anarv  outbursts? 

I”  3-  Moderately 

I”  1- Not  at  all  I”  2- A  little  bit 

1”  4-  Quite  a  bit  I”  5-  Extremely 

15 .  H avi  nR  difficultv  concentratina  ? 

1“  3-  Moderately 

1”  1- Not  at  all  1”  2- A  little  bit 

1”  4-  Quite  a  bit  I”  5-  Extremely 

16.  BeinR  super  alert  or  watchful  on  Ruard? 

1“  3-  Moderately 

I”  1- Not  at  all  I”  2- A  little  bit 

1”  4-  Quite  a  bit  I”  5-  Extremely 

17.  FeelinR  iumpv  or  easily  startled? 

1“  3-  Moderately 

I”  1- Not  at  all  1”  2- A  little  bit 

1”  4-  Quite  a  bit  1”  5-  Extremely 

Total  Score  | 

I”  3-  Moderately 

18.  Was  the  stressful  experience  the  index  head  trauma  that  caused  you 

to  be  seen  at  the  study  hospital  or  was  it  a  different  experience? 

I”  Head  Trauma  Different  Exp  f”  Both 

19.  If  different  experience  from  question  18,  how  lonR  ago  did  the  stressful 

experience  occur? 

I  I”  weeks  months  years 


CVLT 


Patient  Number  | 

Form  Completion  Status 
r  In  Progress 
r  Complete 
r  Not  Complete 

Raw  Score 

Standard  See 

re 

Trial  1  Free  Recall  Correct 

Trial  2  Free  Recall  Correct 

Trial  3  Free  Recall  Correct 

Trial  4  Free  Recall  Correct 

Trial  5  Free  Recall  Correct 

Trial  1-5  Free  Recall  Correct 

List  B  Free  Recall  Correct 

Short  Delay  Free  Recall  Correct 

Short  Delay  Cued  Recall  Correct 

Long  Delay  Free  Recall  Correct 

Long  Delay  Cued  Recall  Correct 

Free-Recall  Intrusions 

Cued-Recall  Intrusions 

Total  Intrusions 

Total  Repetitions 

Long-Delay  Yes/No  RecognitionHits 

Total  Recognition  Discriminability 

CHART-SF  (1) 


Patient  Number  | 

Form  Completion  Status 

r  In  Progress 

r  Complete 

r  Not  Complete 

1.  How  many  hours  in  a  typical  24-hour  day  do  you  have  someone  with  you 
to  provide  physical  assistance  for  personal  care  activities  such  as  eating, 
bathing,  dressing,  toileting  and  mobility? 

Hours  Paid  Assistance  I  Hours  unpaid  (family,  others)  I 

2.  How  much  time  is  someone  with  you  in  your  home  to  assist  you  with 

activities  that  require  remembering,  decision  making,  or  judgment? 

r  Someone  else  is  always  with  me  to  observe  or  supervise 
r  Someone  else  is  always  around,  but  they  only  check  on  me  now  and  then 
r  Sometimes  I  am  left  alone  for  an  hour  or  two 
r  Sometimes  I  am  left  alone  for  most  of  the  day 

F*  I  have  been  left  alone  all  day  and  all  night,  but  someone  checks  in  on  me 
^  I  am  left  alone  without  anyone  checking  on  me 

3.  How  much  of  the  time  is  someone  with  you  to  help  you  with 
remembering,  decision  making,  or  judgment  when  you  go  away  from  your 

home? 

I”  I  am  restricted  from  leaving,  even  with  someone  else 
^  Someone  is  always  with  me  to  help  with  remembering,  decision  making, 
or  judgment  when  I  go  anywhere 
r  I  go  to  places  on  my  own  as  long  as  they  are  familiar 
r  I  do  not  need  help  going  anywhere 

4.  On  a  typical  day,  how  many  hours  are  you  out  of  bed?  | 

5.  In  a  typical  week,  how  many  days  do  you  get  out  of  your  house  and  go 

somewhere?  I 

6.  In  the  last  year,  how  many  nights  have  you  spent  away  from  your  home 

(excluding  hospitalizations)? 

^  None 

^1-2 

^3-4 

r  _ 

5  or  more 


CHART-SF  (2) 


7.  How  many  hours  per  week  do  you  spend  working  in  a  job  for  which  you  get 

paid?  I  Occupation:  | 

8.  How  many  hours  per  week  do  you  spend  in  school  working  toward  a 

degree  or  in  an  accredited  technical  training  program  (including  hours  in 
class  and  studying)?  I 

9.  How  many  hours  per  week  do  you  spend  in  active  homemaking  including 

parenting,  housekeeping,  and  food  preparation?  | 

10.  How  many  hours  per  week  do  you  spend  in  home  maintenance  activities 

such  as  gardening,  house  repairs  or  home  improvement?  I 

11.  How  many  hours  per  week  do  you  spend  in  recreational  activities  such  as 

sports,  exercise,  playing  cards,  or  going  to  movies?  Please  do  not  include 
time  spent  watching  TV  or  listening  to  the  radio  | 

12.  How  many  other  people  do  you  live  with?  I 

13.  Is  one  of  them  your  spouse  or  significant  other? 

F*  Yes 
No 

N/A  (lives  alone) 

14.  Of  the  people  you  live  with,  how  many  are  relatives  (not  including  your 

spouse)?  I 

15.  How  many  business  or  organizational  associates  do  you  visit,  phone,  or 

write  to  at  least  once  a  month?  | 

16.  How  many  friends  (non-relatives  contacted  outside  business  or 

organizational  settings)  do  you  visit,  phone,  or  write  to  at  least  once  a 
month?  I 

17.  With  how  many  strangers  have  you  initiated  a  conversation  in  the  last 

month  (for  example,  to  ask  information  or  place  an  order)? 
r  None 
r  1-2 
r3-5 

I”  6  or  more 


CHART-SF  (3) 


18.  Approximately  what  was  the  combined  annual  income,  in  the  last  year,  of 

all  family  members  in  your  household? 

^  a.  Less  than  25,000  -  If  no  ask  e;  if  yes  ask  b 
^  b.  Less  than  20,000  -  If  no  select  a;  if  yes  ask  c 
^  c.  Less  than  15,000  -  If  no  select  b;  if  yes  ask  d 
d.  Less  than  10,000  -  If  no  select  c;  if  yes  select  d 
r  e.  Less  than  35,000  -  If  no  ask  f;  if  yes  select  e 
^  f.  Less  than  50,000  -  If  no  ask  g;  if  yes  select  f 
^  g.  Less  than  75,000  -  If  no  select  h;  if  yes  select  g 
h.  75,000  or  more 

19.  Approximately  how  much  did  you  pay  last  year  for  medical  care  expenses? 

r  Less  than  1000 
r  Less  than  2500 
Less  than  5000 
^  Less  than  10000 
10000  or  more 


Scoring 

Physical  Total 
Cognitiye  Total 
Mobility  Total 
Occupation  Total 
Social  Integration  Total 
Self  Sufficient  Total 


Extended  Glasgow  Outcome  Scale  (1) 


Patient  Number 

Form  Completion  Status 

Respondent:  1 

1“  In  Progress 

1”  Patient  alone 

Complete 

Relative/friend/caretaker  alone 

Patient  plus  relative/friend/caretaker 

I”  Not  Complete 

Consciousness: 

1.  Is  the  head-injured  person  able  to  obey  simple  commands  or  say  any  words? 
I"  No  (VS)  ^  Yes 

Independence  at  home: 

2a.  Is  the  assistance  of  another  person  at  home  essential  every  day  for  some 
activities  of  daily  living? 

^  No  ^  Yes 

2b.  Do  they  need  frequent  help  of  someone  to  be  around  at  home  most  of  the 
time? 

^  No  (Upper  SD)  ^  Yes  (Lower  SD) 

2c.  Was  assistance  at  home  essential  before  the  injury? 

^  No  ^  Yes 

Independence  outside  home: 

3a.  Are  they  able  to  shop  without  assistance? 

^  No  (Upper  SD)  ^  Yes 

3b.  Were  they  able  to  shop  without  assistance  before? 

^  No  ^  Yes 

4a.  Are  they  able  to  travel  locally  without  assistance? 

I”  No  (Upper  SD)  ^  Yes 

4b.  Were  they  able  to  travel  locally  without  assistance  before  the  injury? 

I”  No  ^  Yes 

Work: 

5a.  Are  they  currently  able  to  work  (or  look  after  others  at  home)  to  their  previous 
capacity? 

^  No  ^  Yes 

5b.  How  restricted  are  they? 

r  Reduced  work  capacity  (Upper  MD) 

r  Able  to  work  only  in  a  sheltered  workshop  or  non-competitive  job  or 
currently  unable  to  work  (Lower  MD) 

5c.  Were  they  either  working  or  seeking  employment  before  the  injury  (answer 
'yes')  or  were  they  doing  neither  (answer  'no')? 

^  No  ^  Yes 


Extended  Glasgow  Outcome  Scale  (2) 

Social  and  Leisure  activities: 

6a.  Are  they  able  to  resume  regular  social  and  leisure  activities  outside  home? 

^  No  ^  Yes 

6b.  What  is  the  extent  of  restriction  on  their  social  and  leisure  activities? 

^  Participate  a  bit  less;  at  least  half  as  often  as  before  injury  (Lower  GR) 

I”  Participate  much  less;  less  than  half  as  often  (Upper  MD) 

^  Unable  to  participate;  rarely,  if  ever,  take  part  (Lower  MD) 

6c.  Did  they  engage  in  regular  social  and  leisure  activities  outside  home  before  the 
injury?  ^  No  Yes 

Family  and  friendships: 

7a.  Has  there  been  family  or  friendship  disruption  due  to  psychological  problems? 

^  No  Yes 

7b.  What  has  been  the  extent  of  disruption  or  strain? 

^  Occasional  -  less  than  weekly  (Lower  GR) 

^  Frequent  -  once  a  week  or  more,  but  not  tolerable  (Upper  MD) 

^  Constant  -  daily  and  intolerable  (Lower  MD) 

7c.  Were  there  problems  with  family  or  friends  before  the  injury? 

No  Yes 

Return  to  normal  life: 

8a.  Are  there  any  other  current  problems  relating  to  the  injury  which  affect  daily 
life?  ^  No  (upper  GR)  Yes  (Lower  GR) 

8b.  Were  similar  problems  present  before  the  injury? 

I”  No  Yes 


Epilepsy: 

Since  the  injury  has  the  head  injured 
person  had  any  epileptic  fits? 

No  Yes 

Have  they  been  told  that  they  are 
currently  at  risk  of  developing 
epilepsy?  No  Yes 

Outcome 

What  is  the  most  important  factor  in 
outcome? 

r  Effects  of  head  injury 
r  Effects  of  illness  or  injury  to 
another  part  of  the  body 
^  A  mixture  of  these 


Scoring:  The  patient's  overall  rating  is  based  on  the 
lowest  outcome  category  indicated  on  the  scale. 

Refer  to  Guidelines  for  further  information 
concerning  administration  and  scoring 

GOSE  Score 

I”  1-Dead 

2-Vegetative  State  (VS) 

I”  3-Lower  Severe  Disability  (Lower  SD) 

4- Upper  Severe  Disability  (Upper  SD) 

5- Lower  Moderate  Disability  (Lower  MD) 

6- Upper  Moderate  Disability  (Upper  MD) 
r”  7-Lower  Good  Recovery  (Lower  GR) 

I”  8-Upper  Good  Recovery  (Upper  GR) 


Extended  Glasgow  Outcome  Scale  Pediatric 


Patient  Number  | 

Form  Completion  Status 

Respondent: 

r  In  Progress 

Patient  alone 

^  Complete 

^  Relative/friend/caretaker  alone 

^  Not  Complete 

Patient  plus  relative/friend/caretaker 

Consciousness: 

la.  Is  the  head-injured  person  able  to  obey  simple  commands  or  say  any 
words?  OR  Can  he  or  she  act/ react/interact  beyond  reflexes? 
r  Yes  r  No  (VS) 

Independence  at  home: 

2a.  Is  the  assistance  of  another  person  at  home  essential  every  day  for  some 
activities  of  daily  living?  OR  Is  the  child  dependent  upon  a  caretaker 
more  so  than  is  expected  based  on  age? 
r  Yes  r  No 

2b.  Does  the  child  need  frequent  help  or  for  someone  to  be  around  at  home 

most  of  the  time?  OR  Does  the  child  need  frequent  help  from  a  caretaker 
to  accomplish  tasks  that  a  child  this  age  should  be  able  to  accomplish 
Yes  (Lower  SD)  ^  No  (Upper  SD) 

Independence  outside  home: 

3a.  Is  the  child  able  to  shop  and  travel  without  assistance?  OR  Does  the  child 
behave  age  appropriately  outside  the  home? 

^  Yes  No  (Upper  SD) 

School/Work: 

4a.  Can  the  child  function  at  work  or  in  school  at  his  or 
her  previous  capacity? 

1“  Yes  I”  No 

4b.  Level  of  restriction: 

i)  Able  to  work  only  in  a  sheltered  workshop  or  non-competitive  job,  in  a 
school  setting  for  severely  impaired  children  or  tutored  at  home,  or 
currently  unable  to  work  or  go  to  school. 

I”  Yes  (Lower  MD)  i~  No 

ii)  Reduced  work  or  school  capacity. 

Yes  (Upper  MD)  ^  No 


Extended  Glasgow  Outcome  Scale  Pediatric  (2) 


Social  and  Leisure  activities: 

5a.  Is  the  child  able  to  resume  regular  social  and  leisure  activities? 
r  Yes  r  No 

5b.  What  is  the  extent  of  restrictions  on  social  and  leisure  activities? 

r  Participate  a  bit  less;  at  least  half  as  often  as  before  injury  (Lower  GR) 
I”  Participate  much  less;  less  than  half  as  often  (Upper  MD) 

^  Unable  to  participate;  rarely,  if  ever,  take  part  (Lower  MD) 

Family  and  friendships: 

6a.  Are  there  psychological  problems  that  have  resulted  in  ongoing 
disruption  with  respect  to  either  family  or  friendships? 

I”  Yes  I”  No 

6b.  What  is  the  extent  of  disruption  or  strain? 
r  Occasional  -  less  than  weekly  (Lower  GR) 
r  Frequent  -  once  a  week  or  more,  but  not  tolerable  (Upper  MD) 

1“  Constant  -  daily  and  intolerable  (Lower  MD) 

Return  to  normal  life: 

7a.  Are  there  any  other  problems  relating  to  the  injury  that  affect  daily  life? 
Yes  (Lower  GR)  No  (Upper  GR) 

Scoring:  The  patient's  overall  rating  is  based  on  the  lowest  outcome  category  indicated  on  the  scale. 
Refer  to  Guidelines  for  further  information  concerning  administration  and  scoring 

GOSE  Score 

r  8-Dead 

I”  7-Vegetative  State  (VS) 

^  6-Lower  Severe  Disability  (Lower  SD) 

^  5-Upper  Severe  Disability  (Upper  SD) 

^  4-Lower  Moderate  Disability  (Lower  MD) 

^  3-Upper  Moderate  Disability  (Upper  MD) 

^  2-Lower  Good  Recovery  (Lower  GR) 

1-Upper  Good  Recovery  (Upper  GR) 


Functional  Independence  Measure  (1) 


Patient  Number  |  Form  Completion  Status 

^  In  Progress 
^  Complete 
^  Not  Complete 


Motor  Functions 

Eating 

r  Complete  independence 
r  Modified  independence 
r  Supervision 

Minimal  assistance  (client  75%+) 

^  Moderate  assistance  (client  50%+) 
Maximal  assistance  (client  25%+) 
Total  assistance  (client  0%+) 

^  Not  done  at  all 
Grooming 

r  Complete  independence 
r  Modified  independence 
r  Supervision 

r  Minimal  assistance  (client  75%+) 
Moderate  assistance  (client  50%+) 
^  Maximal  assistance  (client  25%+) 
'"Total  assistance  (client  0%+) 

^  Not  done  at  all 
Bathing 

r  Complete  independence 
r  Modified  independence 
r  Supervision 

r  Minimal  assistance  (client  75%+) 
r  Moderate  assistance  (client  50%+) 
Maximal  assistance  (client  25%+) 
Total  assistance  (client  0%+) 

^  Not  done  at  all 


Dressing-  upper  body 
r  Complete  independence 
r  Modified  independence 
r  Supervision 

Minimal  assistance  (client  75%+) 

^  Moderate  assistance  (client  50%+) 
^  Maximal  assistance  (client  25%+) 
'"Total  assistance  (client  0%+) 

^  Not  done  at  all 
Dressing-  lower  body 
r  Complete  independence 
r  Modified  independence 
r  Supervision 

r  Minimal  assistance  (client  75%+) 

I”  Moderate  assistance  (client  50%+) 
'”  Maximal  assistance  (client  25%+) 
'"Total  assistance  (client  0%+) 

'”  Not  done  at  all 
Toileting 

r  Complete  independence 
r  Modified  independence 
r  Supervision 

r  Minimal  assistance  (client  75%+) 
r  Moderate  assistance  (client  50%+) 

Maximal  assistance  (client  25%+) 
'"Total  assistance  (client  0%+) 

'"  Not  done  at  all 


Functional  Independence  Measure  (2) 


Bladder  management 
r  Complete  independence 
r  Modified  independence 
Supervision 

^  Minimal  assistance  (client  75%+) 

^  Moderate  assistance  (client  50%+) 
^  Maximal  assistance  (client  25%+) 
'"Total  assistance  (client  0%+) 

Not  done  at  all 
Bowel  Management 
r  Complete  independence 
r  Modified  independence 
r  Supervision 

Minimal  assistance  (client  75%+) 

^  Moderate  assistance  (client  50%+) 
Maximal  assistance  (client  25%+) 
'"Total  assistance  (client  0%+) 

'”  Not  done  at  all 
Bed,  chair,  wheelchair 
r  Complete  independence 
r  Modified  independence 
r  Supervision 

r  Minimal  assistance  (client  75%+) 
Moderate  assistance  (client  50%+) 
^  Maximal  assistance  (client  25%+) 
'"Total  assistance  (client  0%+) 

'”  Not  done  at  all 


Toilet 

r  Complete  independence 
r  Modified  independence 
Supervision 

^  Minimal  assistance  (client  75%+) 

^  Moderate  assistance  (client  50%+) 
'"  Maximal  assistance  (client  25%+) 
'"Total  assistance  (client  0%+) 

Not  done  at  all 
Tub,  shower 

r  Complete  independence 
r  Modified  independence 
r  Supervision 

Minimal  assistance  (client  75%+) 

^  Moderate  assistance  (client  50%+) 
^  Maximal  assistance  (client  25%+) 
'"Total  assistance  (client  0%+) 

'"  Not  done  at  all 
Walk 

r  Complete  independence 
r  Modified  independence 
r  Supervision 

r  Minimal  assistance  (client  75%+) 
Moderate  assistance  (client  50%+) 
^  Maximal  assistance  (client  25%+) 
'"Total  assistance  (client  0%+) 

'"  Not  done  at  all 


Functional  Independence  Measure  (3) 


Stairs 

r  Complete  independence 
r  Modified  independence 
r  Supervision 

r  Minimal  assistance  (client  75%+) 
Moderate  assistance  (client  50%+) 
^  Maximal  assistance  (client  25%+) 
'"Total  assistance  (client  0%+) 

Not  done  at  all 
Cognitive  Functions 
Comprehension  (auditory) 

r  Complete  independence 
r  Modified  independence 
r  Supervision 

r  Minimal  assistance  (client  75%+) 
Moderate  assistance  (client  50%+) 
Maximal  assistance  (client  25%+) 
'"Total  assistance  (client  0%+) 

'”  Not  done  at  all 
Expression  (verbal) 
r  Complete  independence 
r  Modified  independence 
r  Supervision 

r  Minimal  assistance  (client  75%+) 
r  Moderate  assistance  (client  50%+) 
Maximal  assistance  (client  25%+) 
'"Total  assistance  (client  0%+) 

'"  Not  done  at  all 


Social  interaction 
r  Complete  independence 
r  Modified  independence 
r  Supervision 

Minimal  assistance  (client  75%+) 

'”  Moderate  assistance  (client  50%+) 
'"  Maximal  assistance  (client  25%+) 
'"Total  assistance  (client  0%+) 

^  Not  done  at  all 
Problem  solving 
r  Complete  independence 
r  Modified  independence 
r  Supervision 

r  Minimal  assistance  (client  75%+) 
Moderate  assistance  (client  50%+) 
'”  Maximal  assistance  (client  25%+) 
'"Total  assistance  (client  0%+) 

'”  Not  done  at  all 
Memory 

r  Complete  independence 
r  Modified  independence 
r  Supervision 

r  Minimal  assistance  (client  75%+) 
r  Moderate  assistance  (client  50%+) 
Maximal  assistance  (client  25%+) 

'”  Total  assistance  (client  0%+) 

'"  Not  done  at  all 


Neurological  Assessment 


Patient  Number 

Date  &  Time  of  assessment 

Time  Since  Injury 

Completion  Note 

Physical 

Headache 


Form  Completion  Status 
^  In  Progress 
^  Complete 
^  Not  Complete 

Cognitive 

FeelinR  mentally  foRRv 


c*  Yes  ^No 

Yes  No 

Nausea 

FeelinR  slowed  down 

Yes  ^  No 

Yes  ^  No 

VomitinR 

Difficulty  concentratinR 

Yes  ^No 

^  Yes  No 

Balance  Problems 

Difficulty  rememberinR 

^  Yes  ^  No 

Yes  ^  No 

Dizziness 

Emotional 

^  Yes  No 

Irritability 

Visual  Problems 

Yes  ^No 

^  Yes  ^  No 

Sadness 

FatiRue 

Yes  ^  No 

^  Yes  No 

More  emotional 

Sensitivity  to  LiRht 

^  Yes  ^  No 

^  Yes  ^  No 

Nervousness 

Sensitivity  to  Noise 

Yes  ^  No 

^  Yes  No 

Do  these  symptoms  worsen  with: 

Numbness/TinRiinR 

Physical  activity 

^  Yes  ^  No 

^  Yes  ^  No 

Sleep 

CoRnitive  activity 

Drowsiness 

c*  Yes  c' No 

^  Yes  No 

Overall  ratinR:  How  different  is  the  person 

SleeninR  less  than  usual 

acting  compared  to  his/her  usual  self? 

Yes  ^  No 

^  1  -  Normal 

SleeninR  more  than  usual 

r  2 

^  Yes  No 

r  3 

Trouble  fallinR  asleep 

r  4 

c'  Yes  ^  No 

r  c 

^  6  -  Very  Different 


Post  Discharge  &  Outpatient  Care  (1) 


Patient  Number 

Form  Completion  Status 

Date  &  Time  of  assessment 

r  In  Progress 

Time  Since  Iniurv 

r  Complete 

Completion  Note 

Not  Complete 

Post  Disch 

Family  Strain/disruption 

Patient  Outcome 

None 

^  Alive  ^  Dead 

^  Minor 

Date  of  Death  | 

U  Moderate 

Cause  of  Death 

^Severe 

r  Head  iniurv/initial  iniurv  Effect  on  marriage 

r  Head  injury/secondary  None 

intracranial  damage 

^Separated 

Systemic  trauma 

^  Divorced 

^  Medical  complications 

N/A 

^  Other 

Is  the  patient  currently  involved  with 

Other  Cause  Of  Death  I 

anv  legal  issues  resulting  from  the 

Patient  Residence 

injuries  incurred  from  the  original 

On  date  of  assessment  incident? 

^  On  date  of  death 

^  Yes 

Residence 

No 

Home 

^  Don't  Know 

^  Hospital 

Rehabilitation 

^Rehab  center 

r  None 

^  Nursing  home 

r  Only  as  outpatient 

^  Other 

General  rehab  (inpt) 

Other  Residence  1 

^TBI  rehabilitation  unit  (inpt) 

Return  to  work/school 

^  General  long-term  care  unit  ( inpt) 

r  No 

^Geriatric  rehab  unit  (inpt) 

r  Sheltered 

If  treated  as  an  inpatient: 

Partial 

Admit  date 

Full 

Discharge  date 

N/A 

^Unknown 

Post  Discharge  &  Outpatient  Care  (2) 


Short  term  rehab  interruptions 

Interruption  12  3 

Start  Date 
End  Date 
Reason 

Readmit  to  hospital  r 

Readmit  to  ICU  r 

Required  surgical  procedure 
Return  to  Work 

Other  _ [_ 

Other  Reason  I 


Outpatient  Therapy 

Type  of  Outpatient  Therapy 

If  treated  as  an  outpatient: 

r 

Physical  therapy 

Start  Date  I 

r 

Occupational  therapy 

Active  Rehab  Ongoing 

r 

Speech  therapy 

^  Yes  No 

r 

Therapeutic  recreation 

End  Date  1 

r 

Cognitive  remediation 

Frequency  of  outpatient  therapy 

r 

Vocational  services 

Only  follow-up;  no  active 

r 

Psychological  services 

treatment 

r 

Nursing  services 

^^Less  than  once  per  week 

r 

Comprehensive  day  treatment 

^  Weekly 

r 

Peer  mentoring 

2-3  times  per  week 

r 

Social  work/Case  management 

^  Daily 

r 

Independent  living  training 

Did  the  patient  have  any  tvpe(s)  of 

r 

Home  health 

outpatient  therapy  at  all  since 

r 

Other  hospital  unit 

discharge  from  the  hospital? 

Other  1 

^  Yes  ^  No 

Rivermead  Post-concussion  Symptoms 

Questionnaire  (1) 


Patient  Number  1 

After  a  head  injury  or  accident  some  people  experience  symptoms  that 
can  cause  worry  or  nuisance.  We  would  like  to  know  if  you  now  suffer 
any  of  the  symptoms  given  below.  Because  many  of  these  symptoms 
occur  normally,  we  would  like  you  to  compare  yourself  now  with  before 
the  accident.  For  each  symptom  listed  below  please  select  the  number 
that  most  closely  represents  your  answer. 

Compared  with  before  the  accident,  do  you  now 
(i.e.,  over  the  last  24  hours)  suffer  from: 

Form  Completion  Status 

In  Progress 
^  Complete 
^  Not  Complete 

Headaches 

Sleep  disturbance 

r  0-Not  experienced  at  all 

r  0-Not  experienced  at  all 

r  1-  No  more  of  a  problem 

r  1-  No  more  of  a  problem 

r  2-  A  mild  problem 

r  2-  A  mild  problem 

r  3-  A  moderate  problem 

r  3-  A  moderate  problem 

r  4-  A  severe  problem 

r  4-  A  severe  problem 

Feelings  of  dizziness 

Fatigue,  tiring  more  easilv 

r  0-Not  experienced  at  all 

r  0-Not  experienced  at  all 

r  1-  No  more  of  a  problem 

r  1-  No  more  of  a  problem 

r  2-  A  mild  problem 

r  2-  A  mild  problem 

r  3-  A  moderate  problem 

r  3-  A  moderate  problem 

1”  4-  A  severe  problem 

F”  4-  A  severe  problem 

Nausea  and/or  vomiting 

Being  irritable,  easilv  angered 

r  0-Not  experienced  at  all 

r  0-Not  experienced  at  all 

r  1-  No  more  of  a  problem 

r  1-  No  more  of  a  problem 

r  2-  A  mild  problem 

r  2-  A  mild  problem 

1“  3-  A  moderate  problem 

3-  A  moderate  problem 

4-  A  severe  problem 

^  4-  A  severe  problem 

Noise  sensitivitv  (easilv  upset  bv  loud 

Feeling  depressed  or  tearful 

noise) 

r  0-Not  experienced  at  all 

r  0-Not  experienced  at  all 

r  1-  No  more  of  a  problem 

1”  1-  No  more  of  a  problem 

^  2-  A  mild  problem 

^  2-  A  mild  problem 

3-  A  moderate  problem 

^  3-  A  moderate  problem 

4-  A  severe  problem 

4-  A  severe  problem 

Rivermead  Post-concussion  Symptoms 

Questionnaire  (2) 


Feeling  frustrated  or  impatient 
r  0-Not  experienced  at  all 
I”  1- No  more  of  a  problem 
^  2-  A  mild  problem 

3-  A  moderate  problem 

4-  A  severe  problem 
Forgetfulness,  poor  memory 

r  0-Not  experienced  at  all 
r  1-  No  more  of  a  problem 
r  2-  A  mild  problem 
r  3-  A  moderate  problem 
r  4- A  severe  problem 
Poor  concentration 

^  0-Not  experienced  at  all 
^  1-  No  more  of  a  problem 
^  2-  A  mild  problem 

3-  A  moderate  problem 

4-  A  severe  problem 
Taking  longer  to  think 

r  0-Not  experienced  at  all 
r  1-  No  more  of  a  problem 
f”  2-  A  mild  problem 
1“  3-  A  moderate  problem 
^  4- A  severe  problem 
Blurred  vision 

r  0-Not  experienced  at  all 
r  1-  No  more  of  a  problem 
r  2-  A  mild  problem 
r  3-  A  moderate  problem 
r  4-  A  severe  problem 


RPQ-3 

RPQ-13 


Light  sensitivity  (easily  upset  by  bright 
light) 

1“  0-Not  experienced  at  all 

1-  No  more  of  a  problem 

2-  A  mild  problem 

3-  A  moderate  problem 

4-  A  severe  problem 
Double  vision 

r  0-Not  experienced  at  all 
r  1-  No  more  of  a  problem 
r  2-  A  mild  problem 
r  3-  A  moderate  problem 
i~  4- A  severe  problem 
Restlessness 

0-Not  experienced  at  all 

1-  No  more  of  a  problem 

2-  A  mild  problem 

3-  A  moderate  problem 

4-  A  severe  problem 

Are  you  experiencing  any  other 
difficulties?  Please  specify,  and  rate  as 

above. _ _ 

ITT"^  ' 

O-Not  experienced  at  all 

1-  No  more  of  a  problem 

2-  A  mild  problem 

3-  A  moderate  problem 

4-  A  severe  problem 

2.  I 

r  O-Not  experienced  at  all 
r  1-  No  more  of  a  problem 
r  2-  A  mild  problem 

3-  A  moderate  problem 

4-  A  severe  problem 


Satisfaction  with  Life  Scale 


Patient  Number  | 

Form  Completion  Status 

DIRECTIONS:  Below  are  five  statements  with  which  you  may 

r  In  Progress 
r  Complete 

agree  or  disagree.  Using  the  1-7  scale,  indicate  your  agreement 

with  each  item  by  selecting  the  appropriate  number  for  that 

item.  Please  be  open  and  honest  in  your  responses. 

r  Not  Complete 

1.  In  most  wavs  mv  life  is  close  to  mv 

4.  So  far  1  have  gotten  the  important 

ideal. 

things  1  want  in  life. 

r  1-  Strongly  Disagree 

r  1-  Strongly  Disagree 

r  2-  Disagree 

r  2-  Disagree 

r  3-  Slightly  Disagree 

r  3-  Slightly  Disagree 

4-  Neither  Agree  nor  Disagree 

4-  Neither  Agree  nor  Disagree 

^  5-  Slightly  Agree 

^  5-  Slightly  Agree 

^  6-  Agree 

6-  Agree 

7-  Strongly  Agree 

7-  Strongly  Agree 

2.  The  conditions  of  my  life  are 

5.  If  1  could  live  my  life  over,  1  would 

excellent. 

change  almost  nothing. 

r  1-  Strongly  Disagree 

r  1-  Strongly  Disagree 

r  2-  Disagree 

r  2-  Disagree 

r  3-  Slightly  Disagree 

r  3-  Slightly  Disagree 

r  4-  Neither  Agree  nor  Disagree 

r  4-  Neither  Agree  nor  Disagree 

^  5- Slightly  Agree 

^  5- Slightly  Agree 

6-  Agree 

^  6-  Agree 

^  1-  Strongly  Agree 

^  1-  Strongly  Agree 

3.  1  am  satisfied  with  my  life. 

|-  1-  Strongly  Disagree 

r  2-  Disagree 

r  3-  Slightly  Disagree 

SWLS  Total  Score  I 

r  4-  Neither  Agree  nor  Disagree 

r  5-  Slightly  Agree 

r  6-  Agree 

7-  Strongly  Agree 

Trail  Making  Test  and  WAIS  IV 


Patient  Number 

Form  Completion  Status 
r  In  Progress 
r  Complete 
Not  Complete 

Date 

Administered  by: 

TRAIL  MAKING  TEST  (TMT) 

Trail  Making  Part  A 
Time  (in  secs): 

#  of  Errors: 


Form  Completion  Status 
r  In  Progress 
r  Complete 
Not  Complete 

Date 

Administered  by: 

WAIS  IV 

Age  at  Time  of  Test 

Coding  subset 
Total  Raw  Score: 

Standard  Score: 

WAIS  Coding  Completion  Time  (seconds): 


Trail  Making  Part  B 
Time  (in  secs): 

#  of  Errors: 


Symbol  Search  Subset  _ 

Total  Correct  _ 

Total  Incorrect 

Total  Raw  Score  (#correct-#incorrectll 
Standard  Score  | 

Symbol  Search  Completion  Time  (seconds): 


WAIS  Processing  Speed  Index  (PSI)  Summary 

Sum  of  Scaled  Scores: 

PSI  Composite  Scores: 

PSI  Percentile  Rank: 

PSI  Confidence  Internal  (90%) _ 

FromI  To  I 

PSI  Confidence  Internal  (95%) 

From|  To  I 


Subject  Demographics  Age 


Parameter  Name 

Age 

CRF  Field 

Age 

CRF  Description 

Age 

CRF  Input  Type 

Number 

NIND  2.0  CDE  ID 

C00008 

NIND  2.0  CDE  Name 

Age  value 

IMPACT  1.5  CDE 

Age  =  age 

Variable  Type 

Numerical 

Calculation  Rule 

Date  of  Injury  -  Date  of  Birth 

Permissible  Range 

0-89 

Recommended  Interpretation 
for  missing/NA  values 

Unknown/Not  reported 

Comments 

For  patients  who  are  older  than  89  year  old, 
age  90  is  used  due  to  HIPAA  requirements 

Age 

Baseline 

N 

599 

Mean 

42.62 

Median 

42 

Min 

3 

Max 

90 

SD 

18.84 

Missing/NA 

0 

Subject  Demographics  Sex 


Parameter  Name 

Sex 

CRF  Field 

Sex 

CRF  Description 

Gender 

CRF  Input  Type 

Radio  button 

NIND  2.0  CDE  ID 

C00035 

NIND  2.0  CDE  Name 

Gender  type 

IMPACT  1.5  CDE 

Sex 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Unknown/Not  reported 

Comments 

Sex 

Count  at  Baseline  (N) 

1  -  Female 

171 

2 -Male 

428 

Missing/NA 

0 

Subject 


Demographics 


Country  Of 
Birth 


Parameter  Name 

CountryOf Birth,  CountryOfBirthOther 

CRF  Field 

Country  Of  Birth 

CRF  Description 

Country  Of  Birth  (USA,  Mexico,  or  Canada) 

CRF  Input  Type 

Radio  button.  Text  area 

NIND2.0  CDEID 

C00005 

NIND2.0  CDEName 

Birth  country  name 

IMPACT  1.5  CDE 

Country  Of  Birth 

Variable  Type 

Categorical,  Text 

Recommended  Interpretation  for 
missing/NA  values 

Other  (not  in  list),  Unknown/Not  reported 

Comments 

Issues  may  exist  for  free  text  entries 

Country  Of  Birth 

Count  at  Baseline  (N) 

US  -  USA 

515 

MX  -  Mexico 

15 

CA  -  Canada 

1 

USA,  Mexico 

1 

Missing/NA 

67 

Country  Of  Birth  (not  in  iist)  (text) 

60 

Subject 


Demographics 


Country  Of 
Residence 


Parameter  Name 

CountryOfResidence,  CountryOfResidenceOther 

CRF  Field 

Country  Of  Residence 

CRF  Description 

Country  Of  Residence  (USA,  Mexico,  or  Canada) 

CRF  Input  Type 

Radio  button.  Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical,  Text 

Recommended  Interpretation  for 
missing/NA  values 

Other  (not  in  list),  Unknown/Not  reported 

Comments 

Issues  may  exist  for  free  text  entries 

Country  Of  Residence 

Count  at  Baseline  (N) 

US  -  USA 

580 

MX  -  Mexico 

2 

CA  -  Canada 

0 

Missing/NA 

17 

Country  Of  Residence  (not  in  list)  (text) 

4 

Subject 


Demographics 


Primary 

Language 


Parameter  Name 

PrimaryLanguage,  PrimaryLanguageOther 

CRF  Field 

Primary  Language 

CRF  Description 

Primary  language  of  patient 

CRF  Input  Type 

Dropdown,  Text  area 

NIND2.0  CDEID 

C00025 

NIND  2.0  CDEName 

Language  primary  text 

IMPACT  1.5  CDE 

Variable  Type 

Categorical,  Text 

Recommended  Interpretation  for 
missing/NA  values 

Other  (not  in  list),  Unknown/Not  reported 

Comments 

Issues  may  exist  for  free  text  entries 

Primary  Language 

Count  at  Baseline  (N) 

ENG  -  English 

540 

ARA  -  Arabic 

2 

CAN  -  Cantonese 

6 

DUT-  Dutch 

1 

ERE  -  French 

2 

GER  -  German 

1 

ITA  -  Italian 

1 

MAN  -  Mandarin 

1 

NAV  -  Navaho 

1 

POR  -  Portuguese 

1 

RUS  -  Russian 

2 

SAM  -  Samoan 

1 

SPA  -  Spanish 

25 

TAG  -Tagalog 

3 

THA  -  Thai  (Laotian) 

1 

Missing/NA 

11 

Primary  Language  (Not  in  list)  (text) 

15 

Subject  Demographics  Ethnicity 


Parameter  Name 

Ethnicity 

CRF  Field 

Ethnicity 

CRF  Description 

Ethnicity 

CRF  Input  Type 

Dropdown 

NIND  2.0  CDE  ID 

C00020 

NIND  2.0  CDE  Name 

Ethnicity  USA  category 

IMPACT  1.5  CDE 

Ethnicity 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Unknown/Not  reported 

Comments 

Ethnicity 

Count  at  Baseline  (N) 

HI  -  Hispanic  or  Latino 

87 

NH  -  Non  Hispanic  or  Latino 

428 

UN  -  Unknown 

1 

Missing/NA 

6 

Subject 


Demographics 


Handedness 


Parameter  Name 

Handedness 

CRF  Field 

Handedness 

CRF  Description 

Indicates  whether  the  person  is  right  or  left  handed 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

C00023 

NIND2.0  CDEName 

Hand  preference  type 

IMPACT  1.5  CDE 

Handed  =  handedness 

Variable  Type 

Categorical 

Recommended  Interpretation  for 
missing/NA  values 

Unknown/Not  reported 

Comments 

Handedness 

Count  at  Baseline  (N) 

RH  -  Righthanded 

498 

LH  -  Lefthanded 

39 

BH  -  Both 

11 

Missing/NA 

51 

Subject 


Demographics 


Race 


Parameter  Name 

Race 

CRF  Field 

Race 

CRF  Description 

Race 

CRF  Input  Type 

Checkbox 

NIND2.0  CDEID 

C00030;  C00031 

NIND2.0  CDEName 

Race  USA  category;  Race  expanded  category 

IMPACT  1.5  CDE 

Race 

Variable  Type 

Categorical  (multiple  permitted) 

Recommended  Interpretation 
for  missing/NA  values 

RaceNoInfo 

Comments 

No  selection  for  multiple  races/mixed  races 

Race 

Count  at  Baseline  (N) 

American  Indian 

8 

South/Central  American  Indian 

0 

North  American  Indian 

7 

Alaskan  Native/lnuit 

0 

Alaskan  Native 

0 

Inuit 

0 

Asian 

29 

South  Asian  (Indian  subcontinent) 

4 

Far  Eastern  Asian 

25 

Black 

55 

African  American 

51 

African 

0 

Afro  Caribbean 

0 

Native  Hawaiian/Pacific  Islander 

24 

Hawaiian 

2 

Pacific  Islander 

24 

White 

501 

North  American 

371 

South  American 

36 

European 

84 

Middle  Eastern 

8 

White  African 

1 

Oceanian  (Australian  or  New  Zealander) 

1 

Missing/NA 

5 

Subject 


Demographics 


Unable  to 
obtain 
information 
(Race) 


/ 


Parameter  Name 

RaceNoInfo,  RoceNoInfoOther 

CRF  Field 

Unable  to  obtain  information  (Reason) 

CRF  Description 

Unable  to  obtain  information  about  race  (Reason) 

CRF  Input  Type 

Dropdown,  Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical,  Text 

Recommended  Interpretation  for 
missing/NA  values 

Unknown/Not  reported 

Comments 

Other  CDEs  have  "Not  reported",  "Unknown",  and 
"Other"  in  Race 

Unable  to  obtain  information  (Race) 

Count  at  Baseline  (N) 

RE  -  Refused 

0 

UN  -  Unknown  by  patient  or  family 

0 

Dl  -  Discharged/expired  before  asked 

5 

OT  -  Other 

1 

Missing/NA 

593 

Other  Reason  (text) 

1 

Subject 


Socioeconomics 

01 


Number  of  years 
of  school 
completed 


Parameter  Name 

SesEduNoAdult 

CRF  Field 

Number  of  years  of  school  completed 

CRF  Description 

Number  of  years  of  school  completed  by  adult  patient 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

C00015 

NIND2.0  CDEName 

Education  years  number 

IMPACT  1.5  CDE 

SES-EDUNo  =  Number  of  years  of  education  completed 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

0-30 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable  (pediatric  patient),  Unknown/Not  reported 

Comments 

Only  applicable  for  adult  patient  age  >16 

Number  of  years  of  school 
completed 

Baseline 

N 

508 

Mean 

13.78 

Median 

14 

Min 

2 

Max 

24 

SD 

2.96 

Non-numerical/Out  of  range 

3 

Missing/NA 

88 

Subject 


Socioeconomics 

111 


Highest  diploma/ 
degree 


Parameter  Name 

SesEduTypeAdult,  SesEduTypeAdultNoInfo, 
SesEduTypeAdultNoInfoOther 

CRF  Field 

Highest  diploma/degree 

CRF  Description 

Highest  education  level  of  adult  patient 

CRF  Input  Type 

Dropdown,  Dropdown,  Text  area 

NIND2.0  CDEID 

C00012 

NIND2.0  CDEName 

Education  level  USA  type 

IMPACT  1.5  CDE 

SES-EDUType  =  Highest  level  of  education 

Variable  Type 

Categorical 

Recommended  Interpretation  for 
missing/NA  values 

Not  applicable  (pediatric  patient).  Unable  to 
obtain  information  ,  Unknown/Not  reported 

Comments 

Only  applicable  for  adult  patient  age  >16 

Should  corroborate  with  Years  of  Education 

Highest  diploma/degree 

Count  at  Baseline  (N) 

1  -  None,  not  currently  in  school 

45 

2  -  None,  but  currently  in  diploma  or  degree-oriented  program 

10 

3  -  Vocational  training  (no  high  school  diploma  or  GED) 

8 

4-GED 

27 

5  -  High  school  diploma 

226 

6  -  Vocational  training  (post  high  school) 

32 

7  -  Associate's  degree 

32 

8  -  Bachelors  degree 

112 

9  -  Masters  degree 

38 

10  -  Doctoral  degree 

17 

99  -  Unable  to  obtain  information 

15 

Missing/NA 

37 

Unable  to  obtain  information  (Reason) 

20 

RE  -  Refused 

0 

UN  -  Unknown  by  patient  or  family 

2 

Dl  -  Discharged/expired  before  asked 

18 

OT  -  Other 

0 

Other  Reason  (text) 

1 

Subject 


Socioeconomics 

01 


Employment 


Parameter  Name 

SesEmpI,  SesEmpINoInfo,  SesEmpINoInfoOther 

CRF  Field 

Employment 

CRF  Description 

Employment  status  of  adult  patient 

CRF  Input  Type 

Dropdown,  Dropdown,  Text  area 

NIND2.0  CDEID 

C00204 

NIND2.0  CDEName 

Employment  status 

IMPACT  1.5  CDE 

SESEmpI  =  Employment 

Variable  Type 

Categorical 

Recommended  Interpretation  for 
missing/NA  values 

Not  applicable  (pediatric  patient).  Unable  to 
obtain  information  ,  Unknown/Not  reported 

Comments 

Only  applicable  for  adult  patient  age  >16 

Employment 

Count  at  Baseline  (N) 

1  -  Working  full  time  (35  hrs  or  more/week,  at  least  minimum  wage) 

221 

2  -  Working  20-34  hrs/week,  at  least  minimum  wage 

51 

3  -  Working  less  than  20  hrs/week,  at  least  minimum  wage 

23 

4  -  Temporary/odd  jobs/less  than  minimum  wage  jobs 

17 

5  -  Special  employment  (sheltered  workshop,  supportive 

employment,  job  coach) 

1 

6  -  Unemployed 

118 

7  -  Other 

4 

8  -  Not  in  paid  workforce  (including  child,  retired,  student. 

homemaker,  disabled  pre-injury) 

122 

99  -  Unable  to  obtain  information 

12 

Missing/NA 

30 

Unable  to  obtain  information  (Reason) 

16 

RE  -  Refused 

0 

UN  -  Unknown  by  patient  or  family 

1 

Dl  -  Discharged/expired  before  asked 

14 

OT  -  Other 

1 

Other  Reason  (text) 

9 

Subject 


Socioeconomics 

(2) 


Marital  Status 


/ 


Parameter  Name 

SesMar,  SesMarNoInfo,  SesMorNoInfoOther 

CRF  Field 

Marital  Status 

CRF  Description 

Marital  Status  of  adult  patient 

CRF  Input  Type 

Dropdown,  Dropdown,  Text  area 

NIND2.0  CDEID 

C00207 

NIND2.0  CDEName 

Marital  or  partner  status 

IMPACT  1.5  CDE 

SESMAR  =  Marital  status 

Variable  Type 

Categorical 

Recommended  Interpretation  for 
missing/NA  values 

Not  applicable  (pediatric  patient).  Unable  to 
obtain  information  ,  Unknown/Not  reported 

Comments 

Only  applicable  for  adult  patient  age  >16 

Marital  Status 

Count  at  Baseline  (N) 

1  -  Single 

292 

2  -  Married/living  together/common  law 

188 

3  -  Separated 

9 

4  -  Divorced 

46 

5  -  Widowed 

27 

6  -  Other 

2 

99  -  Unable  to  obtain  information 

1 

Missing/NA 

34 

Unable  to  obtain  information  (Reason) 

3 

RE  -  Refused 

0 

UN  -  Unknown  by  patient  or  family 

0 

Dl  -  Discharged/expired  before  asked 

2 

OT  -  Other 

1 

Other  Reason  (text) 

3 

Subject 


Socioeconomics 

m 


School  Status 


Parameter  Name 

SchoolStat,  SchoolStatOther,  SchoolStatNoInfo, 
SchoolStatNoInfoOther 

CRF  Field 

School  Status 

CRF  Description 

School  status  of  patient  (both  adult  and  child) 

CRF  Input  Type 

Dropdown,  Text  area,  Dropdown,  Text  area 

NIND2.0  CDEID 

C00202 

NIND2.0  CDEName 

Education  school  participation  status 

IMPACT  1.5  CDE 

SchoolStat  =  School  status 

Variable  Type 

Categorical 

Recommended  Interpretation  for 
missing/NA  values 

Unable  to  obtain  information  ,  Unknown/Not 
reported 

Comments 

School  Status 

Count  at  Baseline  (N) 

1  -  Full  time  student  (diploma/degree  oriented/2  courses  or  more) 

59 

2  -  Part  time  student  (diploma/degree  oriented) 

14 

3  -  Elementary  school  student  (0-8th  grade) 

6 

4  -  Secondary  school  student  (9-12th  grade) 

10 

5  -  Special  education 

0 

6  -  Vocational  program 

2 

7  -  Other 

5 

8  -  None 

342 

99  -  Unable  to  obtain  information 

16 

Missing/NA 

145 

School  Status  Other  (text) 

4 

Unable  to  obtain  information  (Reason) 

16 

RE  -  Refused 

0 

UN  -  Unknown  by  patient  or  family 

0 

Dl  -  Discharged/expired  before  asked 

16 

OT  -  Other 

0 

Other  Reason  (text) 

0 

Subject 


Socioeconomics 

m 


Primary  person 
living  with 


Parameter  Name 

SesPrim Adult,  SesPrimAdultOther, 
SesPrimAdultNoInfo,  SesPrimAdultNoInfoOther 

CRF  Field 

Primary  person  living  with 

CRF  Description 

Primary  person  living  with  adult  patient 

CRF  Input  Type 

Dropdown,  Text  area,  Dropdown,  Text  area 

NIND2.0  CDEID 

C00215 

NIND2.0  CDEName 

Living  with  person  relationship  type 

IMPACT  1.5  CDE 

SESPRIM  =  Persons  living  with 

Variable  Type 

Categorical 

Recommended  Interpretation  for 
missing/NA  values 

Not  applicable  (pediatric  patient).  Unable  to 
obtain  information  ,  Unknown/Not  reported 

Comments 

Only  applicable  for  adult  patient  age  >16 

May  select  multiple  checkboxes 

Primary  person  living  with 

Count  at  Baseline  (N) 

1  -  Alone 

132 

2  -  Spouse  (including  common  law  partner) 

185 

3  -  Parents 

80 

4  -  Siblings 

11 

5  -  Child/children 

19 

6  -  Significant  other  partner 

29 

7  -  Roommates/friends 

74 

8  -  Other  patients  (in  hospital/nursing  home) 

0 

9  -  Other  residents 

10 

10  -  Group  living  situation,  boarding  house 

4 

11  -  Personal  care  attendant 

0 

12  -  Military  barracks 

0 

13  -  Homeless 

16 

14  -  Other  (incl.  correctional  facility  inmates) 

6 

99  -  Unable  to  obtain  information 

4 

Missing/NA 

29 

Specify  other  resident 

79 

Unable  to  obtain  information  (Reason) 

6 

RE  -  Refused 

0 

UN  -  Unknown  by  patient  or  family 

1 

Dl  -  Discharged/expired  before  asked 

5 

OT- Other 

0 

Other  Reason  (text) 

1 

Subject 


Socioeconomics 

Child 


Living  situation  of 
juvenile  patient 


Parameter  Name 

SesPrimChild,  SesPrimChildNoInfo, 
SesPrimChildNoInfoOther 

CRF  Field 

Living  with 

CRF  Description 

Living  situation  of  juvenile  patient 

CRF  Input  Type 

Dropdown,  Dropdown,  Text  area 

NIND2.0  CDEID 

C00215 

NIND2.0  CDEName 

Living  with  person  relationship  type 

IMPACT  1.5  CDE 

SESPRIM  =  Persons  living  with 

Variable  Type 

Categorical 

Recommended  Interpretation  for 
missing/NA  values 

Not  applicable  (adult  patient).  Unable  to  obtain 
information  ,  Unknown/Not  reported 

Comments 

Other  CDEs  use  same  CDE  for  adult  and  juvenile 

Living  situation  of  juvenile  patient 

Count  at  Baseline  (N) 

1  -  Parents 

26 

2  -  Other  family  members 

1 

3  -  Adoptive  parents 

0 

4  -  Foster  care 

0 

5  -  Other 

1 

99  -  Unable  to  obtain  information 

0 

Missing/NA 

571 

Unable  to  obtain  information  (Reason) 

0 

RE  -  Refused 

0 

UN  -  Unknown  by  patient  or  family 

0 

Dl  -  Discharged/expired  before  asked 

0 

OT  -  Other 

0 

Other  Reason  (text) 

0 

Subject 


Socioeconomics 

Child 


Number  of  years  of 
school  completed  by 
father  of  juvenile 
patient 


Parameter  Name 

SesEduNoFather 

CRF  Field 

Number  of  years  of  school  completed 

CRF  Description 

Number  of  years  of  school  completed  by  father  of  juvenile 
patient 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

0-30 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable  (adult  patient),  Unknown/Not  reported 

Comments 

Only  applicable  for  juvenile  patient  age  <16 

Number  of  years  of  school 
completed 

Baseline 

N 

12 

Mean 

13.42 

Median 

12.5 

Min 

8 

Max 

20 

SD 

3.32 

Non-numerical/Out  of  range 

0 

Missing/NA 

587 

Subject 


Socioeconomics 

Child 


Highest  education 
level  of  father  of 
juvenile  patient 


Parameter  Name 

SesEduTypeFather,  SesEduTypeFatherNoInfo, 
SesEduTypeFatherNoInfoOther 

CRF  Field 

Highest  diploma/degree 

CRF  Description 

Highest  education  level  of  father  of  juvenile  patient 

CRF  Input  Type 

Dropdown,  Dropdown,  Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable  (adult  patient).  Unable  to  obtain 
information  ,  Unknown/Not  reported 

Comments 

Only  applicable  for  juvenile  patient  age  <16 

Highest  diploma/degree 

Count  at  Baseline  (N) 

1  -  None,  not  currently  in  school 

2 

2  -  None,  but  currently  in  diploma  or  degree-oriented  program 

0 

3  -  Vocational  training  (no  high  school  diploma  or  GED) 

0 

4-GED 

0 

5  -  High  school  diploma 

6 

6  -  Vocational  training  (post  high  school) 

0 

7  -  Associate's  degree 

1 

8  -  Bachelors  degree 

2 

9  -  Masters  degree 

0 

10  -  Doctoral  degree 

1 

99  -  Unable  to  obtain  information 

1 

Missing/NA 

586 

Unable  to  obtain  information  (Reason) 

13 

RE  -  Refused 

0 

UN  -  Unknown  by  patient  or  family 

0 

Dl  -  Discharged/expired  before  asked 

12 

OT  -  Other 

1 

Other  Reason  (text) 

2 

Subject 


Socioeconomics 

Child 


Number  of  years  of 
school  completed  by 
mother  of  juvenile 
pat  ie  nt 


Parameter  Name 

SesEduNoMother 

CRF  Field 

Number  of  years  of  school  completed 

CRF  Description 

Number  of  years  of  school  completed  by  Mother  of  juvenile 
patient 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

0-30 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable  (adult  patient),  Unknown/Not  reported 

Comments 

Only  applicable  for  juvenile  patient  age  <16 

Number  of  years  of  school 
completed 

Baseline 

N 

13 

Mean 

12.69 

Median 

13 

Min 

6 

Max 

18 

SD 

3.59 

Non-numerical/Out  of  range 

0 

Missing/NA 

586 

Subject 


Socioeconomics 

Child 


Highest  education 
level  of  mother  of 
juvenile  patient 


Parameter  Name 

Ses  Ed  uTy pe  Mother,  SesEdu TypeMotherNoInfo, 
SesEduTypeMotherNoInfoOther 

CRF  Field 

Highest  diploma/degree 

CRF  Description 

Highest  education  level  of  mother  of  juvenile  patient 

CRF  Input  Type 

Dropdown,  Dropdown,  Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable  (adult  patient).  Unable  to  obtain 
information  ,  Unknown/Not  reported 

Comments 

Only  applicable  for  juvenile  patient  age  <16 

Highest  diploma/degree 

Count  at  Baseline  (N) 

1  -  None,  not  currently  in  school 

4 

2  -  None,  but  currently  in  diploma  or  degree-oriented  program 

0 

3  -  Vocational  training  (no  high  school  diploma  or  GED) 

0 

4-GED 

0 

5  -  High  school  diploma 

3 

6  -  Vocational  training  (post  high  school) 

0 

7  -  Associate's  degree 

2 

8  -  Bachelors  degree 

3 

9  -  Masters  degree 

1 

10  -  Doctoral  degree 

0 

99  -  Unable  to  obtain  information 

0 

Missing/NA 

586 

Unable  to  obtain  information  (Reason) 

12 

RE  -  Refused 

0 

UN  -  Unknown  by  patient  or  family 

0 

Dl  -  Discharged/expired  before  asked 

12 

OT  -  Other 

0 

Other  Reason  (text) 

1 

Subject 


Military  Service 


Subject  on 
Active  Duty? 


/ 


Parameter  Name 

MilActiveYesNo 

CRF  Field 

Subject  on  Active  Duty? 

CRF  Description 

CRF  Input  Type 

Radio  button 

NIND2.0  CDEID 

C00221 

NIND2.0  CDEName 

Military  service  status 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation  for 
missing/NA  values 

Not  in  military,  Unknown/Not  reported 

Comments 

More  selections  (reserve,  retired)  in  NIND 

Subject  on  Active  Duty? 

Count  at  Baseline  (N) 

1-Yes 

11 

2 -No 

445 

Missing/NA 

143 

Subject 


Military  Service 


Branch  of 
service 


Parameter  Name 

MilServ 

CRF  Field 

Branch  of  service 

CRF  Description 

Branch  of  service  of  military  patient 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

C00208 

NIND2.0  CDEName 

Military  USA  service  branch  type 

IMPACT  1.5  CDE 

MilServ  =  branch  of  military  service 

Variable  Type 

Categorical 

Recommended  Interpretation  for 
missing/NA  values 

Not  in  military,  Unknown/Not  reported 

Comments 

No  selection  for  Coast  Guard/Other 

Branch  of  service 

Count  at  Baseline  (N) 

AF  -  Airforce 

7 

AR  -  Army 

30 

MA  -  Marine  corps 

10 

NA  -  Navy 

11 

Missing/NA 

541 

Subject 


Military  Service 


Rank 


Parameter  Name 

MilRank 

CRF  Field 

Rank 

CRF  Description 

Military  rank  of  military  patient 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

C00220 

NIND2.0  CDEName 

Military  USA  rank  category 

IMPACT  1.5  CDE 

MilRank  =  Military  rank 

Variable  Type 

Categorical 

Recommended  Interpretation  for 
missing/NA  values 

Not  in  military,  Unknown/Not  reported 

Comments 

Rank 

Count  at  Baseline  (N) 

JE  -  Junior  enlisted  (lower  than  NCO) 

11 

NC  -  NCO*  (non-commissioned  officers) 

28 

OF  -  Officer  (and  senior  warrant  officers) 

11 

Missing/NA 

549 

Subject 


Military  Service 


Military 

occupation 


/ 


Parameter  Name 

MilMOS 

CRF  Field 

Military  occupation 

CRF  Description 

Military  occupational  specialty  of  military  patient 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

MilMOS  =  Military  occupational  service 

Variable  Type 

Categorical 

Recommended  Interpretation  for 
missing/NA  values 

Not  in  military,  Unknown/Not  reported 

Comments 

Military  occupation 

Count  at  Baseline  (N) 

CO  -  Combat 

13 

NC  -  Non-combat 

34 

Missing/NA 

552 

Subject 


Military  Service 


Deployment 


Parameter  Name 

Mil  Deploy,  MilDeployOther 

CRF  Field 

Deployment 

CRF  Description 

To  where  the  military  patient  was  deployed 

CRF  Input  Type 

Dropdown,  Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation  for 
missing/NA  values 

Not  in  military,  Unknown/Not  reported 

Comments 

Does  not  account  for  multiple  deployments 

Does  not  account  for  past  vs  present  deployments 

Deployment 

Count  at  Baseline  (N) 

NO  -  None 

24 

AG  -  Afghanistan 

1 

AF  -  Africa 

0 

GE  -  Germany 

3 

IQ  -  Iraq 

3 

OT  -  Other 

13 

Missing/NA 

555 

Other  Deployment  (text) 

20 

Subject  Notes/ 

Subject  Informed  Sjte  Name 

Consent 


Parameter  Name 

SiteName 

CRF  Field 

Site  Name 

CRF  Description 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation  for 
missing/NA  values 

Comments 

This  dataset  contains  only  acute  patients 

Site  Name 

Count  at  Baseline  (N) 

SF-UCSF 

338 

PI  -  University  of  Pittsburgh 

180 

BR  -  UMC:  Brackenridge 

81 

MS  -  Mount  Sinai 

0 

Missing/NA 

0 

Subject 


Subject  Notes/ 

Informed 

Consent 


Patjent 

Category 


Parameter  Name 

PatientType 

CRF  Field 

Patient  Category:  (Choose  one) 

CRF  Description 

Patient  Category 

CRF  Input  Type 

Radio  button 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation  for 
missing/NA  values 

Comments 

This  dataset  contains  only  acute  patients 

Patient  Category 

Count  at  Baseline  (N) 

ED -ED  Only 

172 

ICU  -  Hospital  admit  with  ICU 

206 

WA  -  Hospital  admit  no  ICU 

221 

RE  -  Rehab  patient 

0 

Missing/NA 

0 

Subject  Notes/ 

Subject  Informed  Consent  Source 

Consent 


Parameter  Name 

InfConsTyp 

CRF  Field 

Consent  Source 

CRF  Description 

Who  signed  the  consent  form 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

C02299 

NIND2.0  CDEName 

Informed  consent  type 

IMPACT  1.5  CDE 

InfCons-Typ  =  Type  of  informed  consent 

Variable  Type 

Categorical 

Recommended  Interpretation  for 
missing/NA  values 

Unknown/Not  reported 

Comments 

Consent  Source 

Count  at  Baseline  (N) 

PT  -  Patient 

451 

LS  -  Legal  surrogate 

72 

PA  -  Parent 

52 

GU  -  Guardian 

0 

FM  -  Other  family  member 

21 

AW  -  Enrolled  under  approved  waiver 

2 

Missing/NA 

1 

Subject 

I 


Subject  Notes/ 

Informed 

Consent 


Tjmjng  of 
consent 


Parameter  Name 

InfConsWhen 

CRF  Field 

Timing  of  consent 

CRF  Description 

Whether  consent  was  before  of  after  enrollment  in  study 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

InfCons-Conf  =  Confirmation  of  consent 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable  (pediatric  patient),  Unknown/Not  reported 

Comments 

Timing  of  consent 

Count  at  Baseline  (N) 

WB  -  Written  Informed  Consent  BEFORE  Enrollment 

584 

WA  -  Written  Informed  Consent  AFTER  Enrollment 

6 

Missing/NA 

9 

Subject 


Subject  Notes/ 

Informed 

Consent 


Tjmjng  of 
consent  for 
pedjatrjc 
patjent 


Parameter  Name 

InfConsWhenPediatric 

CRF  Field 

Timing  of  consent  for  pediatric  patient 

CRF  Description 

Whether  assent  was  before  or  after  enrollment  in  study 
(pediatric  patient) 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

InfCons-Conf  =  Confirmation  of  consent 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable  (adult  patient),  Unknown/Not  reported 

Comments 

Timing  of  consent  for  pediatric  patient 

Count  at  Baseline  (N) 

WB  -  Written  Informed  Consent  BEFORE  Enrollment 

52 

WA  -  Written  Informed  Consent  AFTER  Enrollment 

0 

Missing/NA 

547 

Subject  Notes/ 

Subject  Informed  Consented  by 

Consent 


Parameter  Name 

InfConsBy,  InfConsByOther 

CRF  Field 

Consented  by: 

CRF  Description 

Which  staff  person  obtained  the  consent 

CRF  Input  Type 

Dropdown,  Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation  for 
missing/NA  values 

Unknown/Not  reported 

Comments 

Consented  by 

Count  at  Baseline  (N) 

MD-  MD 

14 

RN-RN 

174 

RA  -  Research  Assistant 

400 

OT  -  Other 

8 

Missing/NA 

3 

Specify  other  consent  if  not  in  list  (text) 

9 

Subject 


Subject  Notes/ 

Informed 

Consent 


Tjme  Sjnce 
Injury 
(Informed 
Consent) 


Parameter  Name 

InfConsTimeSincelnj 

CRF  Field 

Time  Since  Injury  (Informed  Consent) 

CRF  Description 

Time  Since  Injury 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Date  &  Time  of  Informed  Consent-  Date  &  Time  of  Injury 

Permissible  Range 

>0 

Recommended  Interpretation 
for  missing/NA  values 

Unknown/Not  reported 

Comments 

Related  CDE  is  Date  and  time  written  consent  signed 

Time  Since  Injury  (Informed  Consent) 

Time  (hours) 

N 

585 

Mean 

348.17 

Median 

16.92 

Min 

0 

Max 

87674.25 

SD 

5124.34 

Out  of  range 

4 

Missing/NA 

10 

Subject 


Subject  Notes/ 
Informed  Consent 


Consent  Wjthdrawn 


Parameter  Name 

ConsentWithdrawn 

CRF  Field 

Consent  Withdrawn 

CRF  Description 

CRF  Input  Type 

Checkbox 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation  for 
missing/NA  values 

Not  applicable,  Unknown/Not  reported 

Comments 

Consent  Withdrawn 

Count  at  Baseline  (N) 

N 

4 

Missing/NA 

595 

I 

Subject 


Subject  Notes/ 

Informed 

Consent 


Tjme  Sjnce 
Injury  (Consent 
withdrawn) 


Parameter  Name 

InfConsTimeSincelnj 

CRF  Field 

Time  Since  Injury  (Consent  withdrawn) 

CRF  Description 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Date  &  Time  of  Consent  Withdrawn-  Date  &  Time  of  Injury 

Permissible  Range 

>0 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable,  Unknown/Not  reported 

Comments 

Related  CDE  is  Date  and  time  withdrawn  consent 

Time  Since  Injury  (Consent  withdrawn) 

Time  (hours) 

N 

2 

Mean 

Median 

Min 

Max 

SD 

Out  of  range 

1 

Missing/NA 

596 

Subject 


Subject  Notes/ 
Informed  Consent 


Consented  for 


Parameter  Name 

ConsentData,  ConsentPlasma,  ConsentDNA, 
ConsentMRI,  ConsentOutcomeMeasures 

CRF  Field 

Consented  for: 

CRF  Description 

Consent  obtained  for 

CRF  Input  Type 

Checkbox 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation  for 
missing/NA  values 

Unknown/Not  reported 

Comments 

Consented  for 

Count  at  Baseline  (N) 

Data 

597 

Plasma 

502 

DNA 

512 

MRI 

480 

Outcome  Measures 

588 

Medical  History 


Medical  History 


010. 

Cardiovascular: 


Parameter  Name 

M ed  H  istCa rd i o,  MedHistCordioOther 

CRF  Field 

010.  Cardiovascular: 

CRF  Description 

Medical  Hx:  Type  of  cardiovascular  disease 

CRF  Input  Type 

Checklist,  Text  area 

NIND2.0  CDEID 

C00312 

NIND2.0  CDEName 

Body  system  category  (Cardiovascular) 

IMPACT  1.5  CDE 

MEDHIST  =  Medical  History  (Cardiovascular  (010)) 

Variable  Type 

Categorical,  Text 

Recommended  Interpretation 
for  missing/NA  values 

No  medical  history  in  Cardiovascular,  Unknown/Not 
reported 

Comments 

010.  Cardiovascular: 

Count  at  Baseline  (N) 

Oil.  Congenital  heart  disease 

5 

012.  Arrhythmia 

26 

013.  Ischemic  heart  disease 

11 

014.  Valvular  heart  disease 

3 

015.  Hypertension 

148 

016.  Thromboembolic 

4 

017.  Peripheral  vascular  disease 

10 

019.  Other 

91 

Missing/NA 

402 

Other  (text) 

118 

Medical  History 


Medical  History 


020.  Endocrine: 


Parameter  Name 

MedHistEndocrine,  MedHistEndocrineOther 

CRF  Field 

020.  Endocrine: 

CRF  Description 

Med  Hx:  Types  of  endocrine  diseases 

CRF  Input  Type 

Checklist,  Text  area 

NIND2.0  CDEID 

C00312 

NIND2.0  CDEName 

Body  system  category  (Endocrine) 

IMPACT  1.5  CDE 

MEDHIST  =  Medical  History  (Endocrine  (020)) 

Variable  Type 

Categorical,  Text 

Recommended  Interpretation 
for  missing/NA  values 

No  medical  history  in  Endocrine,  Unknown/Not  reported 

Comments 

020.  Endocrine: 

Count  at  Baseline  (N) 

021.  Thyroid  disorder 

30 

022.  IDDM  (Type  1) 

14 

023.  NIDDM  (Type  II) 

38 

029.  Other 

14 

Missing/NA 

514 

Other  (text) 

24 

Medical  History 


Medical  History 


030.  Eye,  Ear, 
Nose  &  Throat: 


Parameter  Name 

MedHistEyeEarNoseThroat, 

MedHistEyeEarNoseThroatOther 

CRF  Field 

030.  Eye,  Ear,  Nose  &  Throat: 

CRF  Description 

Med  Hx:  Types  of  Eye,  ear,  nose,  throat  diseases 

CRF  Input  Type 

Checklist,  Text  area 

NIND2.0  CDEID 

C00312 

NIND2.0  CDEName 

Body  system  category  (Ears,  Nose,  Mouth,  Throat) 

IMPACT  1.5  CDE 

MEDHIST  =  Medical  History  (Eye,  Ear,  Nose,  Throat  (030)) 

Variable  Type 

Categorical,  Text 

Recommended  Interpretation 
for  missing/NA  values 

No  medical  history  in  Ears,  Nose,  Mouth,  Throat, 
Unknown/Not  reported 

Comments 

030.  Eye,  Ear,  Nose  &  Throat: 

Count  at  Baseline  (N) 

031.  Sinusitis 

18 

032.  Vision  abnormality 

44 

033.  Hearing  deficit 

19 

039.  Other 

38 

Missing/NA 

498 

Other  (text) 

71 

Medical  History 


Medical  History 


040. 

Gastrointestinal: 


Parameter  Name 

M ed H istG astroi ntesti na  1,  MedHistGastrointestinalOther, 
MedHistGastrointestinalDiarrhea 

CRF  Field 

040.  Gastrointestinal: 

CRF  Description 

Med  Hx:  Types  of  Gastrointestinal  diseases 

CRF  Input  Type 

Checklist,  Text  area,  Text  area 

NIND2.0  CDEID 

C00312 

NIND2.0  CDEName 

Body  system  category  (Gastrointestinal) 

IMPACT  1.5  CDE 

MEDHIST  =  Medical  History  (Gastrointestinal  (040)) 

Variable  Type 

Categorical,  Text 

Recommended  Interpretation 
for  missing/NA  values 

No  medical  history  in  Gastrointestinal,  Unknown/Not 
reported 

Comments 

040.  Gastrointestinal: 

Count  at  Baseline  (N) 

041.  GERD 

49 

042.  Gl  bleed 

6 

043.  Inflammatory  bowel  disease 

5 

044.  Diarrhea  secondary  to 

2 

049.  Other 

53 

Missing/NA 

501 

Other  (text) 

56 

Diarrhea  secondary  to:  (text) 

6 

Medical  History 


Medical  History 


050. 

Hematologic: 


Parameter  Name 

MedHistHematologic,  MedHistHematologicOther 

CRF  Field 

050.  Hematologic: 

CRF  Description 

Med  Hx:  Types  of  Hematologic  diseases 

CRF  Input  Type 

Checklist,  Text  area 

NIND2.0  CDEID 

C00312 

NIND2.0  CDEName 

Body  system  category  (Hematologic/Lymphatic) 

IMPACT  1.5  CDE 

MEDHIST  =  Medical  History  (Hematologic  (050)) 

Variable  Type 

Categorical,  Text 

Recommended  Interpretation 
for  missing/NA  values 

No  medical  history  in  Hematologic,  Unknown/Not  reported 

Comments 

050.  Hematologic: 

Count  at  Baseline  (N) 

051.  Anemia 

32 

052.  HIV  positive 

14 

053.  AIDS 

1 

054.  Sickle  cell  disease 

0 

055.  Coagulopathy 

2 

059.  Other 

19 

Missing/NA 

537 

Other  (text) 

24 

Medical  History 


Medical  History 


060.  Hepatic: 


Parameter  Name 

MedHistHepatic,  MedHistHepaticOther 

CRF  Field 

060.  Hepatic: 

CRF  Description 

Med  Hx:  Types  of  hepatic  diseases 

CRF  Input  Type 

Checklist,  Text  area 

NIND2.0  CDEID 

C00312 

NIND2.0  CDEName 

Body  system  category  (no  match) 

IMPACT  1.5  CDE 

MEDHIST=  Medical  History  (Hepatic  (060)) 

Variable  Type 

Categorical,  Text 

Recommended  Interpretation 
for  missing/NA  values 

No  medical  history  in  Hepatic,  Unknown/Not  reported 

Comments 

060.  Hepatic: 

Count  at  Baseline  (N) 

061.  Insufficiency 

1 

062.  Failure 

1 

063.  Hepatitis 

29 

064.  Cirrhosis 

12 

069.  Other 

13 

Missing/NA 

552 

Other  (text) 

37 

Medical  History 


Medical  History 


070. 

Musculoskeletal: 


Parameter  Name 

M ed  H  istM  uscu loskel eta  1,  MedHistMusculoskeletalOther 

CRF  Field 

070.  Musculoskeletal: 

CRF  Description 

Med  Hx:  Types  of  Musculoskeletal  diseases 

CRF  Input  Type 

Checklist,  Text  area 

NIND2.0  CDEID 

C00312 

NIND2.0  CDEName 

Body  system  category  (Musculoskeletal) 

IMPACT  1.5  CDE 

MEDHIST  =  Medical  History  (Musculoskeletal  (070)) 

Variable  Type 

Categorical,  Text 

Recommended  Interpretation 
for  missing/NA  values 

No  medical  history  in  Musculoskeletal,  Unknown/Not 
reported 

Comments 

070.  Musculoskeletal: 

Count  at  Baseline  (N) 

071.  Arthritis 

56 

072.  Spasticity 

0 

073.  Pressure  ulcers 

1 

079.  Other 

92 

Missing/NA 

469 

Other  (text) 

99 

Medical  History 


Medical  History 


080. 

Neurologic: 


Parameter  Name 

MedHistNeurologic,  MedHistNeurologicOther 

CRF  Field 

080.  Neurologic: 

CRF  Description 

Med  Hx:  Types  of  neurologic  diseases 

CRF  Input  Type 

Checklist,  Text  area 

NIND2.0  CDEID 

C00312 

NIND2.0  CDEName 

Body  system  category  (Neurological) 

IMPACT  1.5  CDE 

MEDHIST  =  Medical  History  (Neurologic  (080)) 

Variable  Type 

Categorical,  Text 

Recommended  Interpretation 
for  missing/NA  values 

No  medical  history  in  Neurological,  Unknown/Not  reported 

Comments 

080.  Neurologic: 

Count  at  Baseline  (N) 

Spinal  cord  injury 

24 

Vertebral  injury 

12 

Cerebral  vascular  anomaly 

1 

Tumor 

4 

081.  Cerebrovascular  Accident 

9 

082.  Transient  Ischemic  Attacks 

6 

083.  Seizures 

57 

083.  Seizures-Febrile 

2 

083.  Seizures-Posttraumatic 

7 

083.  Seizures-ldiopathic 

2 

083.  Seizures-Alcohol 

19 

084.  Epilepsy:  partial 

1 

085:  Epilepsy:  focal 

0 

086.  Epilepsy:  other 

4 

087.  Headache  (non  migraine) 

21 

088.  Migraine  headaches 

44 

089.  Previous  TBI 

117 

899.  Other 

38 

Missing/NA 

388 

Other  (text) 

111 

Medical  History 


Medical  History 


090.  Oncologic: 


Parameter  Name 

MedHistOncologic,  MedHistOncologicOther 

CRF  Field 

090.  Oncologic: 

CRF  Description 

Med  Hx:  Types  of  oncologic  diseases 

CRF  Input  Type 

Checklist,  Text  area 

NIND2.0  CDEID 

C00312 

NIND2.0  CDEName 

Body  system  category  (no  match) 

IMPACT  1.5  CDE 

MEDHIST  =  Medical  History  (Oncologic  (090)) 

Variable  Type 

Categorical,  Text 

Recommended  Interpretation 
for  missing/NA  values 

No  medical  history  in  Oncologic,  Unknown/Not  reported 

Comments 

No  data  on  whether  past  or  present 

090.  Oncologic: 

Count  at  Baseline  (N) 

091.  Leukemia 

1 

092.  Lymphoma 

3 

093.  Breast  Cancer 

5 

094.  Prostate  Cancer 

2 

095.  Lung  Cancer 

1 

096.  Gl Cancer 

0 

097.  Kidney  Cancer 

1 

098.  Cancer  (other) 

18 

099.  Other 

23 

Missing/NA 

549 

Other  (text) 

47 

Medical  History 


Medical  History 


100. 

Pulmonary: 


Parameter  Name 

MedHistPulmonary,  MedHistPulmonaryOther 

CRF  Field 

100.  Pulmonary: 

CRF  Description 

Med  Hx:  Types  of  pulmonary  diseases 

CRF  Input  Type 

Checklist,  Text  area 

NIND2.0  CDEID 

C00312 

NIND2.0  CDEName 

Body  system  category  (Respiratory) 

IMPACT  1.5  CDE 

MEDHIST  =  Medical  History  (Pulmonary  (100)) 

Variable  Type 

Categorical,  Text 

Recommended  Interpretation 
for  missing/NA  values 

No  medical  history  in  Pulmonary,  Unknown/Not  reported 

Comments 

100.  Pulmonary: 

Count  at  Baseline  (N) 

101.  COPD 

14 

102.  Asthma 

70 

103.  Pneumonia 

24 

104.  Tuberculosis 

9 

lOO.Other 

22 

Missing/NA 

480 

Other  (text) 

41 

Medical  History 


Medical  History 


110. 

Psychiatric: 


Parameter  Name 

MedHistPsychiatric,  MedHistPsychiatricOther 

CRF  Field 

110.  Psychiatric: 

CRF  Description 

Med  Hx:  Types  of  psychiatric  diseases 

CRF  Input  Type 

Checklist,  Text  area 

NIND2.0  CDEID 

C00312 

NIND2.0  CDEName 

Body  system  category  (Psychiatric) 

IMPACT  1.5  CDE 

MEDHIST  =  Medical  History  (Psychiatric  (110)) 

Variable  Type 

Categorical,  Text 

Recommended  Interpretation 
for  missing/NA  values 

No  medical  history  in  Psychiatric,  Unknown/Not  reported 

Comments 

Self-report  only,  not  clinical  diagnosis 

110.  Psychiatric: 

Count  at  Baseline  (N) 

111.  Anxiety 

77 

112.  Depression 

129 

113.  Sleep  disorder 

44 

114.  Schizophrenia 

5 

115.  Other  psychiatric  disorder 

22 

119.  Other 

17 

Missing/NA 

429 

Other  (text) 

52 

Medical  History 


Medical  History 


120.  Renal: 


Parameter  Name 

MedHistRenal,  MedHistRenalOther 

CRF  Field 

120.  Renal: 

CRF  Description 

Med  Hx:  Types  of  renal  diseases 

CRF  Input  Type 

Checklist,  Text  area 

NIND2.0  CDEID 

C00312 

NIND2.0  CDEName 

Body  system  category  (no  match) 

IMPACT  1.5  CDE 

MEDHIST=  Medical  History  (Renal  (120)) 

Variable  Type 

Categorical,  Text 

Recommended  Interpretation 
for  missing/NA  values 

No  medical  history  in  Renal,  Unknown/Not  reported 

Comments 

120.  Renal: 

Count  at  Baseline  (N) 

121.  Insufficiency 

5 

122.  Failure 

10 

123.  Chronic  UTFs 

2 

129.  Other 

28 

Missing/NA 

558 

Other  (text) 

39 

Medical  History 


Medical  History 


130.  Social 
history: 


Parameter  Name 

M ed  H  istSocia  1 H  isto ry,  MedHistSocialHistoryOther 

CRF  Field 

130.  Social  history: 

CRF  Description 

Med  Hx:  Social  Hx:  Use  of  tobacco,  alcohol  or  drugs 

CRF  Input  Type 

Checklist,  Text  area 

NIND2.0  CDEID 

C00711,  C00706,  C00717 

NIND2.0  CDEName 

Tobacco  prior  use  indicator.  Alcohol  prior  use  indicator. 

Drug  or  substance  prior  illicit  use  indicator 

IMPACT  1.5  CDE 

MEDHIST  =  Medical  History  (Social  History  (130)) 

Variable  Type 

Categorical,  Text 

Recommended  Interpretation 
for  missing/NA  values 

No  medical  history  in  Social  History,  Unknown/Not 
reported 

Comments 

Substance  use  frequency  not  recorded 

Alcohol  use  vs  abuse  not  specified 

130.  Social  history: 

Count  at  Baseline  (N) 

131.  Tobacco  use 

191 

132.  Alcohol  use 

308 

133.  Drug  use 

131 

139.  Other 

8 

Missing/NA 

241 

Other  (text) 

217 

Medical  History 


Medical  History 


140. 

Developmental 

history: 


Parameter  Name 

MedHistDevelopmental  History, 
MedHistDevelopmentalHistoryOther 

CRF  Field 

140.  Developmental  history: 

CRF  Description 

Med  Hx:  Types  of  developmental  disorders 

CRF  Input  Type 

Checklist,  Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

MEDHIST  =  Medical  History  (Developmental  History  (140)) 

Variable  Type 

Categorical,  Text 

Recommended  Interpretation 
for  missing/NA  values 

No  medical  history  in  Developmental  History, 

Unknown/Not  reported 

Comments 

140.  Developmental  history: 

Count  at  Baseline  (N) 

141.  Learning  disabilities 

16 

142.  Attention  deficit/hyperactivity  disorder 

36 

143.  Developmentally  Delayed 

6 

144.  Other  developmental  disorder 

6 

149.  Other 

2 

Missing/NA 

542 

Other  (text) 

23 

Injury  History 


Early  &  Late 

Presentation 


Method  of 
Arriyal 


Parameter  Name 

PresArrivalMethod,  PresArrivalMethodOther 

CRF  Field 

Method  of  Arrival 

CRF  Description 

Presentation:  Method  of  arrival 

CRF  Input  Type 

Radio  button.  Text  area 

NIND2.0  CDEID 

C05418 

NIND2.0  CDEName 

Transport  to  hospital  type 

IMPACT  1.5  CDE 

TRANSMOD  =  Mode  of  Transport 

Variable  Type 

Categorical,  Text 

Recommended  Interpretation 
for  missing/NA  values 

Unknown/Not  reported 

Comments 

Method  of  Arrival 

Count  at  Baseline  (N) 

1  -  Ambulance 

478 

2  -  Helicopter 

93 

3  -  Medical  mobile  team 

0 

4  -  Walk  in  or  drop  off 

25 

5  -  Other 

0 

Missing/NA 

3 

Specify  other  method  of  arrival:  (text) 

0 

Injury  History 


Early  &  Late 

Presentation 


Hypotension  in 
field? 


Parameter  Name 

PresHypotension 

CRF  Field 

Hypotension  in  field? 

CRF  Description 

Presentation:  Hypotension  in  field 

CRF  Input  Type 

Radio  button 

NIND2.0  CDEID 

C05453 

NIND2.0  CDEName 

Hypotensive  episode  indicator 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  reported 

Comments 

Hypotension  in  field? 

Count  at  Baseline  (N) 

1-Yes 

18 

0-  No 

493 

2  -  Unknown 

82 

Missing/NA 

6 

Injury  History 


Early  &  Late 

Presentation 


Hypoxia  in 
field? 


Parameter  Name 

PresHypoxia 

CRF  Field 

Hypoxia  in  field? 

CRF  Description 

Hypoxia  in  field? 

CRF  Input  Type 

Radio  button 

NIND2.0  CDEID 

C05457 

NIND2.0  CDEName 

Hypoxic  episode  indicator 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  reported 

Comments 

Hypoxia  in  field? 

Count  at  Baseline  (N) 

1-Yes 

15 

0-  No 

484 

2  -  Unknown 

95 

Missing/NA 

5 

Injury  History 


Early  &  Late 

Presentation 


Intubated  in 
field? 


Parameter  Name 

Presintubation 

CRF  Field 

Intubated  in  field? 

CRF  Description 

Intubated  in  field? 

CRF  Input  Type 

Radio  button 

NIND2.0  CDEID 

C05457 

NIND2.0  CDEName 

Hypoxic  episode  indicator 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  reported 

Comments 

Intubated  in  field? 

Count  at  Baseline  (N) 

1-Yes 

37 

0-  No 

512 

2  -  Unknown 

45 

Missing/NA 

5 

Injury  History 


Early  &  Late 

Presentation 


Prehospital 

GCS 


Parameter  Name 

GcsPreHospScore,  GCSPrehospScoreUnknown 

CRF  Field 

Prehospital  GCS 

CRF  Description 

Prehospital  GCS 

CRF  Input  Type 

Text  area.  Checkbox 

NIND2.0  CDEID 

C01016 

NIND2.0  CDEName 

GCS  Total  score  (not  time  specific) 

IMPACT  1.5  CDE 

GCS PreHosp  =  GCS  prehospital 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

3-15  (integer) 

Recommended  Interpretation 
for  missing/NA  values 

Not  reported 

Comments 

In  4  records  with  3T-10T,  only  numerical  values  were  kept. 

GCS  Score 

Prehospital 

ED  Arrival 

ED  Discharge 

N 

491 

561 

504 

Mean 

13.21 

13.76 

14.03 

Median 

15 

15 

15 

Min 

3 

3 

3 

Max 

15 

15 

15 

SD 

3.19 

2.85 

2.92 

Out  of  range 
(999  -  Not  found) 

4 

0 

0 

Out  of  range 
(non-numerical) 

1 

0 

0 

Out  of  range  (0) 

0 

38 

95 

Missing/NA 

103 

0 

0 

GCS  Unknow n/untestable 

89 

38 

95 

r 


Early  &  Late 

Presentation 


Time  Since  Injury 
(Prehospital  GCS) 


\ 

\ 

Injury  History  ^ 


Parameter  Name 

GcsPreHospScoreTimeSincelnj 

CRF  Field 

Time  Since  Injury  (Prehospital  GCS) 

CRF  Description 

Time  Since  Injury  (Prehospital  GCS) 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Date  &  Time  of  Prehospital  GCS  -  Date  &  Time  of  Injury 

Permissible  Range 

>0 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable,  Unknown/Not  reported 

Comments 

Time  Since  Injury  (Prehospital  GCS) 

Time  (hours) 

N 

459 

Mean 

1.54 

Median 

0.32 

Min 

0 

Max 

64.75 

SD 

4.85 

Out  of  range 

7 

Missing/NA 

133 

Injury  History 


Early  &  Late 

Presentation 


Presentation 


Parameter  Name 

PresTBIRef 

CRF  Field 

Presentation 

CRF  Description 

Presentation:  To  which  type  of  hospital 

CRF  Input  Type 

Radio  button 

NIND2.0  CDEID 

C05405 

NIND2.0  CDEName 

Hospital  presentation  type 

IMPACT  1.5  CDE 

TBIRef  =  Referral 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Unknown/Not  reported 

Comments 

Presentation 

Count (N) 

1  -  Primary-Directly  to  Study  Hospital 

483 

2  -  Secondary-To  First  Hospital,  then  to  Study  Hospital 

110 

Missing/NA 

6 

Injury  History 


Early  &  Late 

Presentation 


Time  Since 
Injury  (Arriyal 
at  Hospital) 


Parameter  Name 

PresFHospTimeSincelnj,  PresSTHospTimeSincelnj 

CRF  Field 

Time  Since  Injury  (Arrival  First  Flospital),  Time  Since  Injury 
(Arrival  Study  Flospital) 

CRF  Description 

Time  Since  Injury  (Arrival  First  Flospital),  Time  Since  Injury 
(Arrival  Study  Flospital) 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Date  &  Time  of  Arrival  at  Flospital  -  Date  &  Time  of  Injury 

Permissible  Range 

>0 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable,  Unknown/Not  reported 

Comments 

Time  Since  Injury 
(Arrival  at  Hospital) 

First  Hospital  (hours) 

Study  Hospital  (hours) 

N 

100 

591 

Mean 

3.26 

2.47 

Median 

1 

0.75 

Min 

0 

0 

Max 

59.05 

65.75 

SD 

7.78 

5.35 

Out  of  range 

5 

1 

Missing/NA 

494 

7 

Injury  History 


Early  &  Late 

Presentation 


Time  Since 
Injury  (Late 
Presentation) 


Parameter  Name 

PresLateTimeSincelnj 

CRF  Field 

Time  Since  Injury  (Late  Presentation) 

CRF  Description 

Time  Since  Injury  (Late  Presentation) 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Date  &Time  of  Late  Presentation  -  Date  &Time  of  Injury 

Permissible  Range 

>0 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable,  Unknown/Not  reported 

Comments 

Time  Since  Injury  (Late  Presentation) 

Time  (hours) 

N 

1 

Mean 

35.03 

Median 

Min 

Max 

SD 

Out  of  range 

0 

Missing/NA 

598 

Injury  History 


Early  &  Late 

Presentation 


Reason  for 
Presentation 


Parameter  Name 

PresLateReason 

CRF  Field 

Reason  for  Presentation 

CRF  Description 

Reason  for  Presentation 

CRF  Input  Type 

Radio  button 

NIND2.0  CDEID 

C05409 

NIND2.0  CDEName 

Injury  presentation  reason 

IMPACT  1.5  CDE 

PresReason  =  Reason  for  presentation 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable,  Unknown/Not  reported 

Comments 

Reason  for  Presentation 

Count (N) 

1  -  Professional  referral 

1 

2  -  Self  referral  with  complaints 

1 

3  -  Routine  screening 

0 

4  -  Self  referral  on  advice  significant  other 

0 

5  -  Repatriation 

0 

Missing/NA 

597 

Injury  History 


Early  &  Late 

Presentation 


If  Professional 
referral,  which 


Parameter  Name 

PresLateReasonProfRef 

CRF  Field 

If  Professional  referral,  which 

CRF  Description 

Late  Presentation:  Which  professional  referral 

CRF  Input  Type 

Radio  button 

NIND2.0  CDEID 

C05410 

NIND2.0  CDEName 

Injury  presentation  professional  referral  category 

IMPACT  1.5  CDE 

Professional  referral 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable,  Unknown/Not  reported 

Comments 

Late  Presentation:  Which  professional  referral 

Count (N) 

1  -  Hospital 

1 

2-GP 

0 

3  -  Other  caretaker 

0 

Missing/NA 

598 

Injury  History 


Early  &  Late 

Presentation 


Hospitalization 


Parameter  Name 

PresLatelnitMedCar 

CRF  Field 

Hospitalization: 

CRF  Description 

Late  Presentation:  Hospitalization  directly  after  injury? 

CRF  Input  Type 

Radio  button 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable,  Unknown/Not  reported 

Comments 

Hospitalization 

Count (N) 

1-Yes 

64 

0-  No 

3 

Missing/NA 

532 

Injury  History 


Early  &  Late 

Presentation 


Outpatient 

treatment 


Parameter  Name 

PresLatelnitMedType 

CRF  Field 

If  no:  Outpatient  treatment: 

CRF  Description 

Late  Presentation:  Outpatient  treatment  if  no  initial 
hospitalization: 

CRF  Input  Type 

Radio  button 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable,  Unknown/Not  reported 

Comments 

Outpatient  treatment 

Count (N) 

1  -  None 

0 

2  -  Emergency  Room 

3 

3  -  Doctor's  Office 

0 

4  -  Sick  Bay  (military) 

0 

5  -  Other  health  care  provider 

0 

6  -  Infirmary  (if  incarcerated) 

0 

Missing/NA 

596 

Injury  History 


Injury  Type 


Cause  of  Injury 


Parameter  Name 

InjType 

CRF  Field 

Injury  Type 

CRF  Description 

Injury:  Type  of  Injury 

CRF  Input  Type 

Radio  button 

NIND2.0  CDEID 

C05420 

NIND2.0  CDEName 

Traumatic  brain  injury  type 

IMPACT  1.5  CDE 

InjType  =  Type  of  injury 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Unknown/Not  reported 

Comments 

Injury  Type 

Count (N) 

1  -  Closed 

590 

2  -  Penetrating 

5 

3  -  Blast 

1 

Missing/NA 

3 

Injury  History 


Intention 


Cause  of  Injury 


Parameter  Name 

Injintention 

CRF  Field 

Intention 

CRF  Description 

Injury:  Intention 

CRF  Input  Type 

Radio  button 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Injintent  =  Intent  of  injury 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Unknown/Not  reported 

Comments 

Intention 

Count (N) 

1  -  Unintentional 

597 

2  -  Intentional 

72 

3  -  Undetermined 

15 

Missing/NA 

15 

Motor  vehicle 

Injury  History  Cause  of  Injury  traffic 

accidents 


Parameter  Name 

1  nj  M otorVeh  icie,  InjMotorVehiclePerson 

CRF  Field 

Motor  vehicle  traffic  accidents 

CRF  Description 

Type  of  Motor  Vehicle  accident  causing  injury 

CRF  Input  Type 

Checklist,  Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable,  Unknown/Not  reported 

Comments 

Must  recode  for  individual  analysis 

Motor  vehicle  traffic  accidents 

Count  (N) 

810  Motor  vehicle  vs.  train 

0 

811  Motor  vehicle  vs.  motor  vehicle  re-entering  road 

4 

812  Motor  vehicle  vs.  motor  vehicle  on  the  road 

41 

813  Motor  vehicle  vs.  non-motor  vehicle 

22 

814  Motor  vehicle  vs.  pedestrian 

42 

815  Motor  vehicle  vs.  object  on  the  road 

15 

816  Motor  vehicle  loss  of  control  on  the  road 

36 

819  Motor  vehicle  traffic  accident,  general 

38 

.0  Driver  of  motor  vehicle 

40 

.1  Passenger  in  motor  vehicle 

22 

.2  Driver  of  motorcycle 

29 

.3  Passenger  on  motorcycle 

3 

.4  Occupant  of  streetcar 

0 

.5  Rider  of  animal  or  cart 

3 

.6  Pedal  cyclist 

78 

.7  Pedestrian 

31 

.8  Other  specified  person 

2 

.9  Unspecified  person 

0 

Missing/NA 

338 

Other  Person  (text) 

20 

Injury  History 


Cause  of  Injury 


Falls 

(Accidental) 


Parameter  Name 

InjFalls 

CRF  Field 

Falls  (Accidental) 

CRF  Description 

Type  of  fall  causing  injury 

CRF  Input  Type 

Checklist 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable,  Unknown/Not  reported 

Comments 

Must  recode  for  individual  analysis 

Falls  (Accidental) 

Count (N) 

884  Fall  from  one  level  to  another 

84 

885  Fall  on  same  level  from  slip,  trip,  or  stumble 

76 

886  Fall  on  same  level  from  contact  with  person 

2 

888  Fall,  general 

56 

Missing/NA 

382 

Injury  History  Cause  of  Injury 


Striking  against  or 
struck  by  person  or 
object  (Accidental) 


Parameter  Name 

InjStriking 

CRF  Field 

Striking  against  or  struck  by  person  or  object  (Accidental) 

CRF  Description 

Type  of  striking  incident  causing  injury 

CRF  Input  Type 

Checklist 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable,  Unknown/Not  reported 

Comments 

Must  recode  for  individual  analysis 

Striking  against  or  struck  by  person  or  object 

(Accidental) 

Count (N) 

917.0  In  sports  (tackles) 

6 

917.1  Caused  by  crowd,  collective  fear  or  panic 

0 

917.9  Other 

11 

Missing/NA 

582 

Injury  History  Cause  of  Injury 


Cutting  and  piercing 
instruments 
(Accidental) 


Parameter  Name 

InjCutting 

CRF  Field 

Cutting  and  piercing  instruments  (Accidental) 

CRF  Description 

Type  of  cutting  or  piercing  object  causing  injury 

CRF  Input  Type 

Checklist 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable,  Unknown/Not  reported 

Comments 

Must  recode  for  individual  analysis 

Cutting  and  piercing  instruments  (Accidental) 

Count (N) 

920.0  Powered  lawn  mower 

0 

920.1  Other  powered  hand  tools 

0 

920.2  Powered  household  appliances 

0 

920.3  Knives,  swords,  and  daggers 

0 

920  Cutting  and  piercing,  general 

1 

986  Undetermined  if  accidental  or  intentional 

0 

Missing/NA 

598 

Injury  History 


Cause  of  Injury 

(2) 


Injury  Purposely 
Inflicted  by  Other 
Persons 


Parameter  Name 

InjOtherPersons 

CRF  Field 

Injury  Purposely  Inflicted  by  Other  Persons 

CRF  Description 

Type  of  injury  inflicted  by  other  person 

CRF  Input  Type 

Checklist 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable,  Unknown/Not  reported 

Comments 

Must  recode  for  individual  analysis 

Injury  Purposely  Inflicted  by  Other  Persons 

Count  (N) 

960.0  Unarmed  fight  or  brawl 

41 

960.1  Rape 

0 

961  Assault  by  corrosive  or  caustic  substance 

0 

965  Assault  by  firearms  and  explosives 

0 

966  Assault  by  cutting  and  piercing  instruments 

1 

967  Child  and  adult  battering/other  maltreatment 

2 

968  Assault  by  other  or  unspecified  means 

30 

968.0  Assault  by  fire 

1 

968.1  Assault  by  pushing  from  a  high  place 

1 

968.2  Assault  by  striking  by  blunt  or  thrown  object 

9 

968.3  Assault  by  hot  liquid 

0 

968.4  Assault  by  criminal  neglect 

0 

968.5  Assault  by  transport  vehicle 

0 

968.6  Assault  by  air  gun 

0 

968.7  Assault  by  human  bite 

0 

968.8  Assault  by  OTHER  SPECIFIED  means 

0 

968.9  Assault  by  UNSPECIFIED  means 

1 

Missing/NA 

504 

Injury  History 


Cause  of  Injury 

(2) 


Other  accidental 
causes  of  injury 


/ 


Parameter  Name 

InjOtherAccidental 

CRF  Field 

Other  accidental  causes  of  injury 

CRF  Description 

Other  accidental  causes  of  injury 

CRF  Input  Type 

Checklist 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable,  Unknown/Not  reported 

Comments 

Other  accidental  causes  of  injury 

Count  (N) 

807  Railway  accident 

0 

821  Motor  vehicle  off-road  non-traffic  accident 

6 

825  Motor  vehicle  accident  -  not  traffic  related 

5 

829  Other  vehicle  accident 

35 

876  Misadventure  during  medical  care 

0 

899  Accident  caused  by  fire 

0 

900  Environmental  -  excessive  heat 

0 

906  Injury  caused  by  animal 

2 

910  Accidental  drowning  and  submersion 

1 

913  Accidental  mechanical  suffocation 

0 

916  Struck  accidentally  by  falling  object 

3 

918  Accidentally  caught  in  or  between  objects 

0 

919  Accident  caused  by  machinery 

1 

924  Accident  caused  by  hot  or  caustic  liquids  or  gases 

0 

925  Accident  caused  by  electrical  current 

0 

928  Other  environmental  or  accidental  causes 

3 

929  Late  effects  of  accidental  injury 

0 

Missing/NA 

544 

Injury  History 


Cause  of  Injury 

Ill 


Firearms,  air 
guns,  and 
explosiyes 


Parameter  Name 

InjFirearms 

CRF  Field 

Firearms,  air  guns,  and  explosives 

CRF  Description 

Type  of  Firearm  accident  causing  injury 

CRF  Input  Type 

Checklist 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable,  Unknown/Not  reported 

Comments 

Firearms,  air  guns,  and  explosives 

Count (N) 

922  Accident  caused  by  firearm  and  air  gun  missile 

1 

923  Accident  caused  by  explosive  material 

1 

985  Unknown  if  accidental  or  intentional 

1 

Missing/NA 

597 

Injury  History 


Cause  of  Injury 

{31 


Suicide  and 
Self-Inflicted 
Injury 


Parameter  Name 

InjSelfInflicted 

CRF  Field 

Suicide  and  Self-Inflicted  Injury 

CRF  Description 

Type  of  self-inflicted  accident  causing  injury 

CRF  Input  Type 

Checklist 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable,  Unknown/Not  reported 

Comments 

Suicide  and  Self-Inflicted  Injury 

Count (N) 

950  Poisoning  by  solid  and  liquid  substances 

0 

953  Hanging,  strangulation,  suffocation 

0 

956  Cutting  and  piercing  instrument 

0 

958  Other  and  unspecified  means 

0 

959  Late  effects  of  self-inflicted  injury 

0 

Missing/NA 

599 

Injury  History 


Cause  of  Injury 

m 


Place  of  Injury 


Parameter  Name 

InjPlace 

CRF  Field 

Place  of  Injury 

CRF  Description 

Place  injury  occurred 

CRF  Input  Type 

Radio  button 

NIND2.0  CDEID 

C05426 

NIND2.0  CDEName 

Injury  place  of  occurrence  type 

IMPACT  1.5  CDE 

InjPlace  =  Place  of  injury 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  reported 

Comments 

Place  of  injury 

Count (N) 

1  -  Home 

119 

2  -  Street/highway 

378 

3  -  Work/school 

30 

4  -  Recreational 

49 

5  -  Military  deployment 

0 

6  -  Other 

15 

7  -  Unknown 

2 

Missing/NA 

6 

Injury  History 


Cause  of  Injury 

m 


Helmet  Used 


Parameter  Name 

InjSafetyHelmet 

CRF  Field 

Helmet  Used 

CRF  Description 

Was  safety  helmet  on  at  time  of  accident.  (Y/N/NA) 

CRF  Input  Type 

Radio  button 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

SafProt  =  Safety  and  protection  (not  specific) 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  reported 

Comments 

Applicable  only  for  certain  injuries 

Helmet  Used 

Count (N) 

1-Yes 

66 

0-  No 

90 

3  -  Not  Applicable 

434 

2  -  Unknown 

6 

Missing/NA 

3 

Injury  History 


Cause  of  Injury 

{31 


Airbag 

Deployed 


Parameter  Name 

InjSafetyAirbag 

CRF  Field 

Airbag  Deployed 

CRF  Description 

Did  injury  involve  airbag.  (Y/N/NA/UNK) 

CRF  Input  Type 

Radio  button 

NIND2.0  CDEID 

C05435 

NIND2.0  CDEName 

Airbag  deployed  indicator 

IMPACT  1.5  CDE 

SafProt  =  Safety  and  protection  (not  specific) 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  reported 

Comments 

Applicable  only  for  certain  injuries 

Airbag  Deployed 

Count (N) 

1-Yes 

24 

0-  No 

29 

3  -  Not  Applicable 

504 

2  -  Unknown 

37 

Missing/NA 

5 

Injury  History 


Cause  of  Injury 

131 


Seatbelt  Used 


Parameter  Name 

InjSafetySeatbelt 

CRF  Field 

Seatbelt  Used 

CRF  Description 

Was  seatbelt  on  at  time  of  injury  (Y/N/NA/UNK) 

CRF  Input  Type 

Radio  button 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

SafProt  =  Safety  and  protection  (not  specific) 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  reported 

Comments 

Applicable  only  for  certain  injuries 

Seatbelt  Used 

Count (N) 

1-Yes 

50 

0-  No 

35 

3  -  Not  Applicable 

494 

2  -  Unknown 

14 

Missing/NA 

6 

Injury  History 


Injuries  and  Injury 

Seyerity 


ISS  Score 


Parameter  Name 

InjIssScore 

CRF  Field 

ISS  Score 

CRF  Description 

ISS  Score.  Calculated  as  the  sum  of  squares  of  the  AIS 

scores. 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Sum  of  squares  of  the  AIS  scores 

Permissible  Range 

0-75  (integer) 

Recommended  Interpretation 
for  missing/NA  values 

Unknown/Not  reported 

Comments 

Not  available  for  ED  discharge  patients 

ISS  Score 

Original  entry 

Recalculate 

N 

599 

550 

Mean 

12.11 

12.79 

Median 

10 

11 

Min 

0 

0 

Max 

177 

59 

SD 

13.30 

11.31 

Missing/NA 

0 

49 

Injury  History 


Injuries  and  Injury 

Seyerity 


Injury/Diagnosis 


/ 


Parameter  Name 

InjDiagnosis 

CRF  Field 

Injury/Diagnosis 

CRF  Description 

Injury/Diagnosis 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Text 

Recommended  Interpretation 
for  missing/NA  values 

Unknown/Not  reported 

Comments 

Only  UCSF  site 

Injury  History 


Injuries  and  Injury 

Seyerity 


Body  Region 


Parameter  Name 

InjBodyRegion 

CRF  Field 

Body  Region 

CRF  Description 

Body  Region  injured 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

C05449 

NIND2.0  CDEName 

Abbreviated  Injury  Scale  body  region  category 

IMPACT  1.5  CDE 

ExtraCranInj  =  Extracranial  Injuries 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Unknown/Not  reported 

Comments 

Not  available  for  ED  discharge  patients 

Body  Region 

Count (N) 

1  -  Head  or  neck 

1135 

2  -  Face 

483 

3  -  Chest 

220 

4  -  Abdominal  or  pelvic  contents 

111 

5  -  Extremities  or  pelvic  girdle 

419 

6  -  External 

409 

Missing/NA 

45 

Injury  History 


Injuries  and  Injury 

Seyerity 


AIS 


/ 


Parameter  Name 

InjAIS 

CRF  Field 

AIS 

CRF  Description 

AIS  score 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

C05450 

NIND2.0  CDEName 

Abbreviated  Injury  Scale  body  region  score 

IMPACT  1.5  CDE 

InjSev  =  Injury  Severity 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

1-6  (integer) 

Recommended  Interpretation 
for  missing/NA  values 

Unknown/Not  reported 

Comments 

Not  available  for  ED  discharge  patients 

AIS  Head  score  does  not  differentiate  between  concussion 

and  lesion 

AIS 

Count (N) 

1 

835 

2 

665 

3 

583 

4 

253 

5 

66 

6 

0 

Missing/NA 

420 

Injury  History 


Injuries  and  Injury 

Seyerity 


ICD9 


/ 


Parameter  Name 

lnjlCD9 

CRF  Field 

ICD9 

CRF  Description 

ICD9  code  for  injury 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Text 

Recommended  Interpretation 
for  missing/NA  values 

Unknown/Not  reported 

Comments 

Not  available  for  ED  discharge  patients 

Injury  History 


LOC  PTA 


Time  Since 
Injury  (LOC 
Assessment) 


Parameter  Name 

LOCAssmtTimeSincelnj 

CRF  Field 

Time  Since  Injury  (LOC  Assessment) 

CRF  Description 

Time  Since  Injury  (LOC  Assessment) 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Date  &  Time  of  LOC  Assessment  -  Date  &  Time  of  Injury 

Permissible  Range 

>0 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable,  Unknown/Not  reported 

Comments 

Time  Since  Injury  (LOC  Assessment) 

Time  (hours) 

N 

184 

Mean 

26.48 

Median 

9.07 

Min 

0 

Max 

297.48 

SD 

45.96 

Out  of  range 

3 

Missing/NA 

412 

Injury  History 


LOC  PTA 


Time  of 
assessment 


Parameter  Name 

LOCTimeAssmt 

CRF  Field 

Time  of  assessment 

CRF  Description 

LOC:  Time  of  assessment 

CRF  Input  Type 

Radio  button 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Unknown/Not  reported 

Comments 

Time  of  assessment 

Count (N) 

1  -  ED  Discharge 

325 

2  -  ICU  Discharge 

33 

3  -  Hospital  Discharge 

142 

Missing/NA 

99 

Injury  History 


LOC  PTA 


LOC  Reported 
By 


Parameter  Name 

LOCReportedBy 

CRF  Field 

LOC  Reported  By 

CRF  Description 

CRF  Input  Type 

Radio  button 

NIND2.0  CDEID 

C01032 

NIND2.0  CDEName 

Loss  of  consciousness  reporter  type 

IMPACT  1.5  CDE 

TBILOC  =  Occurrence  of  loss  of  consciousness 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Unknown/Not  reported 

Comments 

Caretaker  could  be  witness  or  paramedic 

LOC  Reported  By 

Count (N) 

1  -  Patient 

453 

2  -  Re lative/friend/ca retaker 

122 

Missing/NA 

24 

Injury  History 


LOC  PTA 


Loss  Of 

Consciousness 


Parameter  Name 

LOCLossOfConsciousness 

CRF  Field 

Loss  Of  Consciousness 

CRF  Description 

LOC:  Did  the  patient  loose  Consciousness? 

CRF  Input  Type 

Radio  button 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

TBILOC  =  Occurrence  of  loss  of  consciousness 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  reported 

Comments 

Loss  Of  Consciousness 

Count (N) 

1-Yes 

412 

0-  No 

133 

2  -  Unknown 

46 

Missing/NA 

8 

Injury  History 


LOC  PTA 


LOC  Duration 


Parameter  Name 

LOCDuration 

CRF  Field 

LOC  Duration 

CRF  Description 

LOC:  Duration 

CRF  Input  Type 

Radio  button 

NIND2.0  CDEID 

C01053 

NIND2.0  CDEName 

Loss  of  consciousness  duration  range 

IMPACT  1.5  CDE 

LOCDur  =  Duration  of  Loss  of  Consciousness 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  reported 

Comments 

LOC  Duration 

Count (N) 

1  -  None 

133 

2  -  <1  minute 

59 

3  - 1-29  minutes 

174 

4  -  30-59  minutes 

22 

5  - 1-24  hours 

23 

6  -  >24  hours 

21 

7  -  >7  days 

7 

8  -  Unknown 

151 

Missing/NA 

9 

Injury  History 


LOC  PTA 


LOC  Lucid 
Interyal 


Parameter  Name 

LOCLucidInterval 

CRF  Field 

LOC  Lucid  Interval 

CRF  Description 

LOC:  Did  the  patient  have  a  Lucid  Interval 

CRF  Input  Type 

Radio  button 

NIND2.0  CDEID 

C01054 

NIND2.0  CDEName 

Lucid  interval  indicator 

IMPACT  1.5  CDE 

Lucint  =  Lucid  Interval 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  reported 

Comments 

LOC  Lucid  Interval 

Count (N) 

1-Yes 

90 

2 -No 

465 

Missing/NA 

44 

Injury  History 


LOC  PTA 


PTA  (Post 
Traumatic 
Amnesia) 


Parameter  Name 

LOC  PTA 

CRF  Field 

PTA  (Post  Traumatic  Amnesia) 

CRF  Description 

LOC:  Did  the  patient  experience  Post  Traumatic  Amnesia 

CRF  Input  Type 

Radio  button 

NIND2.0  CDEID 

C01037 

NIND2.0  CDEName 

Post  traumatic  amnesia  indicator 

IMPACT  1.5  CDE 

TBIPTA  =  Occurrence  of  Post  Traumatic  Amnesia 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Unknown/Not  reported 

Comments 

PTA  (Post  Traumatic  Amnesia) 

Count (N) 

1-Yes 

90 

0-  No 

465 

Missing/NA 

44 

Injury  History 


LOC  PTA 


PTA  Duration 


Parameter  Name 

LOC  PTA  Du  ration 

CRF  Field 

PTA  Duration 

CRF  Description 

LOC:  Duration  of  PTA 

CRF  Input  Type 

Radio  button 

NIND2.0  CDEID 

C01055 

NIND2.0  CDEName 

Post  traumatic  amnesia  duration  range 

IMPACT  1.5  CDE 

PTADur  =  Duration  of  PTA 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  reported 

Comments 

LOC  Duration 

Count (N) 

1  -  None 

176 

2  -  <1  minute 

25 

3  - 1-29  minutes 

112 

4  -  30-59  minutes 

42 

5  - 1-24  hours 

55 

6  -  >24  hours 

23 

7  -  >7  days 

4 

8  -  Unknown 

152 

Missing/NA 

10 

1 


Injury  History 


Screening  for 

Preyious  TBI 


TBI  Screen  Q1-Q8 


Parameter  Name 

TBIHospitalized,  TBICarAccident,  TBIFall,  TBISport,  TBIFight, 
TBIExplosion,  TBILoc,  TBILocMemoryGap 

CRF  Field 

CRF  Description 

TBI  Screen  Ql:  Hospitalized  for  head/neck  injury,  TBI 

Screen  Q2:  Injured  head/neck  in  moving  vehicle,  TBI  Screen 
Q3:  Injured  head/neck  from  fall  or  being  hit,  TBI  Screen 
Q4:lnjured  head/neck  doing  sports,  TBI  Screen  Q5:  Injured 
head/neck  in  fight  or  being  shaken,  TBI  Screen  Q6:  Been 
near  explosion,  TBI  Screen  Q7:  Knocked  unconscious  (not 
drug  OD  or  chocked),  TBI  Screen  Q8:  Dazed  or  gap  in 
memory  from  injuries 

CRF  Input  Type 

Radio  button 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

HistTBI  =  History  of  previous  TBI  exposure 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Unknown/Not  reported 

Comments 

TBI  Screen 

or 

CM 

a 

Q3(N) 

Q4(N) 

Q5(N) 

Q6(N) 

Q7(N) 

00 

a 

1-Yes 

161 

102 

116 

87 

80 

36 

135 

92 

0-  No 

413 

470 

455 

482 

493 

535 

192 

203 

Missing/NA 

25 

27 

28 

30 

26 

28 

272 

304 

Injury  History 


Screening  for 
Preyious  TBI  (2) 


TBI  Screen: 
Unconscious 
for  how  long 


Parameter  Name 

TBILocDurationl,  TBILocDuration2,  TBILocDurationB, 
TBILocDuration4,  TBILocDurationS 

CRF  Field 

TBILocDurationl,  TBILocDuration2,  TBILocDurationS, 
TBILocDuration4,  TBILocDurationS 

CRF  Description 

TBI  Screen:  Unconscious  for  how  long:  LOC  Injury  1-5 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

HistTBI  =  History  of  previous  TBI  exposure  (Q7B) 

Variable  Type 

Text 

Calculation  Rule 

Permissible  Range 

Numerical?,  >  or  <  30  minutes? 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable,  Unknown/Not  reported 

Comments 

TBI  Screen: 

Unconscious  for 
how  long 

TBILoc 

Durationl  (N) 

TBILoc 

Duration2  (N) 

TBILoc 

Durations  (N) 

TBILoc 

Duration4  (N) 

TBILoc 

Durations  (N) 

N 

140 

35 

13 

9 

5 

<  30  minutes 
(including 
unknown) 

105 

27 

10 

8 

4 

>  30  minutes 

34 

7 

2 

1 

0 

Other  responses 

1 

1 

1 

0 

1 

Missing/NA 

459 

564 

586 

590 

594 

Injury  History 


Screening  for 
Preyious  TBI  (2) 


TBI  Screen:  Age 
at  LOC  Injury 


Parameter  Name 

TBILocAgel,  TBILocAge2,  TBILocAgeS,  TBILocAge4, 
TBILocAgeS 

CRF  Field 

TBILocAgel,  TBILocAge2,  TBILocAgeS,  TBILocAge4, 
TBILocAgeS 

CRF  Description 

TBI  Screen:  Age  at  LOC  Injury  1-5 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

HistTBI  =  History  of  previous  TBI  exposure  (How  old  were 
you?) 

Variable  Type 

Text 

Calculation  Rule 

Permissible  Range 

Numerical?,  >  or  <  15  years  old? 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable,  Unknown/Not  reported 

Comments 

TBI  Screen:  Age 
at  LOC  Injury 

TBILocAgel 

(N) 

TBILocAge2 

(N) 

TBILocAgeS 

(N) 

TBILocAge4 

(N) 

TBILocAgeS 

(N) 

N 

135 

32 

13 

9 

5 

Numeric 

105 

16 

5 

2 

1 

Non-numeric 

30 

16 

8 

7 

4 

Missing/NA 

464 

567 

586 

590 

594 

Cleaned  N 

135 

29 

12 

8 

4 

Mean 

26.70 

25.29 

27.71 

24.56 

30.5 

Median 

21 

22.5 

24.75 

20.25 

26 

Min 

3 

5 

13 

15 

18 

Max 

78 

52 

52 

52 

52 

SD 

16.97 

12.87 

13.08 

12.27 

15.18 

Screening  for 
Previous  TBI  (2) 


TBI  Screen:  #  of  KO 
over  the  5  already 
listed 


Injury  History 


Parameter  Name 

TBILocOverS 

CRF  Field 

If  more  than  5,  how  many  more? 

CRF  Description 

TBI  Screen:  #  of  KO  over  the  5  already  listed 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

HistTBI  =  History  of  previous  TBI  exposure  (If  more  than  5, 
how  many  more?) 

Variable  Type 

Numerical? 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable,  Unknown/Not  reported 

Comments 

TBI  Screen:  #  of  KO  over  the  5  already  listed 

Count (N) 

N 

6 

Numerical 

2 

Non-numerical 

3 

Unknown 

1 

Missing/NA 

593 

Injury  History 


Screening  for 
Preyious  TBI  (2) 


TBI  Screen:  Longest 
period  of 
unconsciousness? 


Parameter  Name 

TBILocLongestKO 

CRF  Field 

Longest  period  of  unconsciousness? 

CRF  Description 

TBI  Screen:  Longest  period  of  unconsciousness? 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

HistTBI  =  History  of  previous  TBI  exposure  (Longest 
knocked  out?) 

Variable  Type 

Numerical? 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable,  Unknown/Not  reported 

Comments 

TBI  Screen:  Longest  period  of  unconsciousness? 

Count (N) 

N 

15 

Numerical 

5 

Non-numerical 

8 

Unknown 

2 

Missing/NA 

584 

Injury  History 


Screening  for 
Preyious  TBI  (2) 


TBI  Screen:  #  of  KO  > 
30  mins 


Parameter  Name 

TBILocOverSOMin 

CRF  Field 

How  many  >  30  mins.? 

CRF  Description 

TBI  Screen:  #  of  KO  >  30  mins 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

HistTBI  =  History  of  previous  TBI  exposure  (How  many  >  30 
mins.?) 

Variable  Type 

Numerical? 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable,  Unknown/Not  reported 

Comments 

TBI  Screen:  #  of  KO  >  30  mins 

Count (N) 

N 

6 

Numerical 

3 

Non-numerical 

1 

Unknown 

2 

Missing/NA 

593 

Injury  History 


Screening  for 
Preyious  TBI  (2) 


TBI  Screen: 
Youngest  age  of  KO 


Parameter  Name 

TBILocYoungestAge 

CRF  Field 

Youngest  age? 

CRF  Description 

TBI  Screen:  Youngest  age  of  KO 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

HistTBI  =  History  of  previous  TBI  exposure  (Youngest  age?) 

Variable  Type 

Numerical? 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable,  Unknown/Not  reported 

Comments 

TBI  Screen:  Youngest  age  of  KO 

Count (N) 

N 

10 

Numerical 

6 

Non-numerical 

2 

Unknown 

2 

Missing/NA 

589 

Injury  History 


Screening  for 
Preyious  TBI  (2) 


TBI  Screen:  Dazed  & 
Confused  for  how 
long:  Dazed  Injury 


Parameter  Name 

TBIDazedDurationl,  TBIDazedDuration2, 
TBIDazedDurationB,  TBIDazedDuration4, 

TBIDazedDurationS 

CRF  Field 

TBIDazedDurationl,  TBIDazedDuration2, 
TBIDazedDurationS,  TBIDazedDuration4, 

TBIDazedDurationS 

CRF  Description 

TBI  Screen:  Dazed  &  Confused  for  how  long:  Dazed  Injury 
1-5 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Text 

Calculation  Rule 

Permissible  Range 

Numerical?,  >  or  <  30  minutes? 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable,  Unknown/Not  reported 

Comments 

TBI  Screen: 

Dazed  & 
Confused  for 
how  long: 
Dazed  Injury 

TBIDazed 
Durationl  (N) 

TBIDazed 
Duration2  (N) 

TBIDazed 
Durations  (N) 

TBIDazed 
Duration4  (N) 

TBIDazed 
Durations  (N) 

N 

93 

19 

4 

1 

0 

<  30  minutes 
(including 
unknown) 

58 

12 

3 

0 

0 

>  30  minutes 

35 

7 

1 

1 

0 

Other  responses 

0 

0 

0 

0 

0 

Missing/NA 

506 

580 

595 

598 

599 

Injury  History 

1 


Screening  for 
Preyious  TBI  (2) 


\ 


\ 


TBI  Screen:  Age 
at  Dazed  Injury 


Parameter  Name 

TBIDazedAgel,  TBIDazedAge2,  TBIDazedAgeB, 
TBIDazedAge4,  TBIDazedAgeS 

CRF  Field 

TBIDazedAgel,  TBIDazedAge2,  TBIDazedAgeS, 
TBIDazedAge4,  TBIDazedAgeS 

CRF  Description 

TBI  Screen:  Age  at  Dazed  lnjuryl-5 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Text 

Calculation  Rule 

Permissible  Range 

Numerical?,  >  or  <  15  years  old? 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable,  Unknown/Not  reported 

Comments 

TBI  Screen:  Age  TBIDazedAgel  TBIDazedAge2  TBIDazedAgeS  TBIDazedAge4  TBIDazedAgeS 
at  Dazed  Injury  (N)  (N)  (N)  (N)  (N) 

N 

84 

19 

4 

1 

0 

Numeric 

68 

13 

3 

0 

0 

Non-numeric 

16 

6 

1 

1 

0 

Missing/NA 

515 

580 

595 

598 

599 

Cleaned  N 

84 

19 

4 

1 

0 

Mean 

28.49 

30.16 

Median 

23 

24 

Min 

5 

9.5 

Max 

74 

55 

SD 

16.93 

14.63 

Injury  History 


Screening  for 
Preyious  TBI  (2) 


TBI  Screen:  ft  of 
times  dazed  oyer 
the  5  already  listed 


Parameter  Name 

TBIDazedOverS 

CRF  Field 

If  more  than  5,  how  many  more? 

CRF  Description 

TBI  Screen:  #  of  times  dazed  over  the  5  already  listed 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical? 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable,  Unknown/Not  reported 

Comments 

TBI  Screen:  #  of  times  dazed  over  the  5  already  listed 

Count (N) 

N 

2 

Numerical 

2 

Non-numerical 

0 

Unknown 

0 

Missing/NA 

597 

Injury  History 


Screening  for 
Preyious  TBI  (2) 


TBI  Screen:  Longest 
period  of  being 
dazed  &  confused? 


Parameter  Name 

TBIDazedLongestKO 

CRF  Field 

Longest  period  confused? 

CRF  Description 

TBI  Screen:  Longest  period  of  being  dazed  &  confused? 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical? 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable,  Unknown/Not  reported 

Comments 

TBI  Screen:  Longest  period  of  being  dazed  &  confused? 

Count (N) 

N 

7 

Numerical 

2 

Non-numerical 

5 

Unknown 

0 

Missing/NA 

592 

Injury  History 


Screening  for 
Preyious  TBI  (2) 


TBI  Screen:  #  of 
times  dazed  & 
confused  >  30  mins 


Parameter  Name 

TBIDazedOverSOMin 

CRF  Field 

How  many  >  30  mins.? 

CRF  Description 

TBI  Screen:  #  of  times  dazed  &  confused  >  30  mins 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical? 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable,  Unknown/Not  reported 

Comments 

TBI  Screen:  #  of  times  dazed  &  confused  >  30  mins 

Count (N) 

N 

2 

Numerical 

2 

Non-numerical 

0 

Unknown 

0 

Missing/NA 

597 

Injury  History 


Screening  for 
Preyious  TBI  (2) 


TBI  Screen: 
Youngest  age  of 
dazed  &  confused 
_ injury 


Parameter  Name 

TBIDazedYoungestAge 

CRF  Field 

Youngest  age? 

CRF  Description 

TBI  Screen:  Youngest  age  of  dazed  &  confused  injury 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical? 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable,  Unknown/Not  reported 

Comments 

TBI  Screen:  Youngest  age  of  dazed  &  confused  injury 

Count (N) 

N 

6 

Numerical 

5 

Non-numerical 

1 

Unknown 

0 

Missing/NA 

593 

Injury  History 


Screening  for 
Preyious  TBI  (2) 


TBI  Screen  Q9:  Lost 
consciousness  #  of 
times  from  drug  OD 


Parameter  Name 

TBIOverdose 

CRF  Field 

TBIOverdose 

CRF  Description 

TBI  Screen  Q9:  Lost  consciousness  #  of  times  from  drug  OD 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

HistTBI  =  History  of  previous  TBI  exposure  (Q8) 

Variable  Type 

Numerical? 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable,  Unknown/Not  reported 

Comments 

TBI  Screen  Q9:  Lost  consciousness  #  of  times  from  drug  OD 

Count (N) 

N 

254 

Numerical 

224 

0 

210 

1-5 

14 

Non-numerical 

30 

None/No 

3 

888 

14 

Unknown 

9 

Other  responses 

3 

Missing/NA 

345 

Injury  History 


Screening  for 
Preyious  TBI  (2) 


TBI  Screen  Q9:  Lost 
consciousness  #  of 
times  from  being 
choked 


Parameter  Name 

TBIChocked 

CRF  Field 

TBIChocked 

CRF  Description 

TBI  Screen  Q9:  Lost  consciousness  #  of  times  from  being 
choked 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

HistTBI  =  History  of  previous  TBI  exposure  (Q8) 

Variable  Type 

Numerical? 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable,  Unknown/Not  reported 

Comments 

TBI  Screen  Q9:  Lost  consciousness  #  of  times  from  being  choked 

Count (N) 

N 

251 

Numerical 

223 

0 

207 

1-6 

16 

Non-numerical 

28 

None/No 

3 

888 

13 

Unknown 

9 

Other  responses 

3 

Missing/NA 

348 

Hospital 


Emergency 

Department 


Intubated  in  ED 


Parameter  Name 

EDIntubation 

CRF  Field 

Intubated  in  ED 

CRF  Description 

Was  the  patient  intubated  in  the  ED? 

CRF  Input  Type 

Radio  button 

NIND2.0  CDEID 

C01500 

NIND2.0  CDEName 

Airway  treatment  type 

IMPACT  1.5  CDE 

ERAir  =  Emergency  Tx  airway  support 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Unknown/Not  reported 

Comments 

CDEs  are  not  ED  specific. 

Intubated  in  ED 

Count (N) 

Y-Yes 

59 

N-No 

537 

Missing/NA 

3 

Hospital 


Emergency 

Department 


SBP 


Parameter  Name 

EDArrSBP,  EDDischSBP 

CRF  Field 

SBP 

CRF  Description 

Systolic  blood  pressure  @  ED  arrival.  Systolic  blood 
pressure  @  ED  Discharge 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

C01565 

NIND2.0  CDEName 

Blood  pressure  systolic  measurement 

IMPACT  1.5  CDE 

SBP  =  Systolic  Blood  Pressure 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

30-300  (integer) 

Recommended  Interpretation 
for  missing/NA  values 

Unknown/Not  reported.  Not  done 

Comments 

SBP 

ED  arrival  (mmHg) 

ED  discharge  (mmHg) 

N 

587 

562 

Mean 

140.72 

130.10 

Median 

138 

128 

Min 

48 

72 

Max 

240 

215 

SD 

26.72 

20.77 

Out  of  range 
(0,  888,  999) 

12 

37 

Missing/NA 

0 

0 

Hospital 

I 


Emergency 

Department 


DBP 


Parameter  Name 

EDArrDBP,  EDDischDBP 

CRF  Field 

DBP 

CRF  Description 

Diastolic  blood  pressure  @  ED  arrival.  Diastolic  blood 
pressure  @  ED  discharge 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

C01507 

NIND2.0  CDEName 

Blood  pressure  diastolic  measurement 

IMPACT  1.5  CDE 

DBP  =  Diastolic  Blood  Pressure 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

5-200  (integer) 

Recommended  Interpretation 
for  missing/NA  values 

Unknown/Not  reported.  Not  done 

Comments 

DBP 

ED  arrival  (mmHg) 

ED  discharge  (mmHg) 

N 

490 

553 

Mean 

82.46 

72.78 

Median 

82 

72 

Min 

8 

18 

Max 

147 

149 

SD 

18.80 

14.53 

Out  of  range 
(0,  888,  999) 

109 

46 

Missing/NA 

0 

0 

Hospital 

I 


Emergency 

Department 


Parameter  Name 

EDArrHR,  EDDischHR 

CRF  Field 

HR 

CRF  Description 

Heart  rate  @  ED  arrival.  Heart  rate  @  ED  Discharge 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

C01521 

NIND2.0  CDEName 

Heart  rate 

IMPACT  1.5  CDE 

HR  =  Heart  Rate 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

5-200  (integer) 

Recommended  Interpretation 
for  missing/NA  values 

Unknown/Not  reported.  Not  done 

Comments 

HR 

ED  arrival  (beats  per  min)  ED  discharge  (beats  per  min) 

N 

588 

562 

Mean 

88.61 

82.53 

Median 

87 

81.5 

Min 

14 

43 

Max 

155 

164 

SD 

19.47 

15.95 

Out  of  range 
(0,  888,  999) 

11 

37 

Missing/NA 

0 

0 

Hospital 


Emergency 

Department 


RR 


Parameter  Name 

EDArrRespRate,  EDDischRespRate 

CRF  Field 

RR 

CRF  Description 

Respiratory  rate  @  ED  arrival.  Respiratory  rate  @  ED 
discharge 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

C01535 

NIND2.0  CDEName 

Respiratory  rate 

IMPACT  1.5  CDE 

RespRate  =  Respiratory  Rate 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

1-100  (integer) 

Recommended  Interpretation 
for  missing/NA  values 

Unknown/Not  reported.  Not  done 

Comments 

RR 

ED  arrival  (breaths  per  min)  ED  discharge  (breaths  per  min) 

N 

573 

549 

Mean 

17.51 

17.40 

Median 

17 

16 

Min 

6 

9 

Max 

74 

107 

SD 

4.22 

6.81 

Out  of  range 
(0,  888,  999) 

26 

50 

Missing/NA 

0 

0 

Hospital 


Emergency 

Department 


Ventilation 


Parameter  Name 

EDArrRespRateType,  EDDischRespRateType 

CRF  Field 

Ventilation: 

CRF  Description 

Type  of  ventilation  @  ED  arrival.  Type  of  ventilation  @  ED 
discharge 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

C01551 

NIND2.0  CDEName 

Respiration  type 

IMPACT  1.5  CDE 

AdmABC  =  ABC  Status  on  arrival  to  study  hospital 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Others,  Unknown/Not  reported 

Comments 

Ventilation 

ED  arrival  (N) 

ED  discharge  (N) 

1  -  Spontaneous 

530 

487 

2  -  Assisted 

63 

91 

Missing/NA 

6 

21 

Hospital 


Emergency 

Department 


Temp,  “C 


Parameter  Name 

EDArrTemp,  EDDischTemp 

CRF  Field 

Temp,  °C 

CRF  Description 

Temperature  @  ED  arrival  in  Celcius,  Temperature  @  ED 
Discharge  in  Celcius 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

C01539 

NIND2.0  CDEName 

Temperature  measurement 

IMPACT  1.5  CDE 

Temp  =  Temperature 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

30-50 

Recommended  Interpretation 
for  missing/NA  values 

Unknown/Not  reported.  Not  done 

Comments 

Temp 

ED  arrival  (“C) 

ED  discharge  (“C) 

N 

373 

193 

Mean 

36.38 

36.58 

Median 

36.6 

36.7 

Min 

16.8 

32.3 

Max 

38.5 

38.2 

SD 

1.35 

0.70 

Out  of  range 
(97-99.2) 

8 

3 

Out  of  range 
(99.9) 

4 

14 

Out  of  range 
(0,  888,  999) 

222 

392 

Missing/NA 

0 

0 

Hospital 


Emergency 

Department 


Sp02 


Parameter  Name 

EDArrSp02,  EDDischSp02 

CRF  Field 

Sp02 

CRF  Description 

Sp02  @  ED  arrival,  Sp02  @  ED  discharge 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

C01554 

NIND2.0  CDEName 

Oxygen  saturation  measurement 

IMPACT  1.5  CDE 

Sa02  =  Oxygen  Saturation 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

75-100 

Recommended  Interpretation 
for  missing/NA  values 

Unknown/Not  reported.  Not  done 

Comments 

Sp02 

ED  arrival  (%) 

ED  discharge  (%) 

N 

566 

531 

Mean 

98.43 

98.54 

Median 

99 

99 

Min 

85 

19 

Max 

100 

100 

SD 

2.10 

3.80 

Out  of  range 
(0,  888,  999) 

33 

68 

Out  of  range 
(others) 

1 

0 

Missing/NA 

0 

0 

Hospital 


Emergency 

Department 


GCS  Assmt 
Complete 


Parameter  Name 

Gcs E DArrAssmtStat,  G cs E D Disch AssmtStat 

CRF  Field 

ED  Arrival  GCS  Assmt  Complete,  ED  Disch  GCS  Assmt 
Complete 

CRF  Description 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Unknown/Not  reported 

Comments 

GCS  Assmt  Complete 

ED  arrival  (N) 

ED  discharge  (N) 

1  -  Complete 

570 

531 

2  -  Not  Done 

5 

39 

3  -  Not  Found 

0 

1 

Missing/NA 

24 

28 

Hospital 


Emergency 

Department 


Time  of 
Assessment 


Parameter  Name 

GcsEDArrTimeOfTest 

CRF  Field 

Time  of  Assessment: 

CRF  Description 

Time  of  GCS  test  @  ED  arrival 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Unknown/Not  reported 

Comments 

Time  of  Assessment 

ED  arrival  (N) 

1  -  ED  Admission 

580 

2  -  Post-stabilization 

5 

Missing/NA 

24 

Hospital 

I 


Emergency 

Department 


Time  Since 
Injury  (GCS 
Assmt) 


Parameter  Name 

GcsEDArrScoreTimeSincelnj,  GcsEDDischScoreTimeSincelnj 

CRF  Field 

Time  Since  Injury  (GCS  @  ED  Arrival),  Time  Since  Injury 
(GCS  @  ED  Discharge) 

CRF  Description 

Time  Since  Injury  (GCS  @  ED  Arrival),  Time  Since  Injury 
(GCS  @  ED  Discharge) 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Date  &  Time  of  GCS  Assessment  -  Date  &  Time  of  Injury 

Permissible  Range 

>0 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable,  Unknown/Not  reported 

Comments 

Time  Since  Injury  (GCS  Assmt) 

ED  arrival  (hours) 

ED  discharge  (hours) 

N 

575 

539 

Mean 

152.57 

175.44 

Median 

0.95 

5.75 

Min 

-0.33 

0.17 

Max 

78889.4 

87577.5 

SD 

3303.31 

3777.31 

Out  of  range 

5 

9 

Missing/NA 

19 

51 

Hospital 


Emergency 

Department 


Assessment 

Conditions 


Parameter  Name 

GcsEDArrAssmtCond,  GcsEDDischAssmtCond, 
GcsEDArrAssmtCondOther,  GcsEDDischAssmtCondOther 

CRF  Field 

Assessment  Conditions 

CRF  Description 

GCS  Assessment  conditions  @  ED  arrival,  GCS  Assessment 
conditions  @  ED  discharge 

CRF  Input  Type 

Dropdown,  Text  area 

NIND2.0  CDEID 

C01007 

NIND2.0  CDEName 

Sedation  status 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Others  conditions,  Unknown/Not  reported 

Comments 

"paralyzed  and  sedated"  is  recorded  3  different  ways 

Assessment  Conditions 

ED  arrival  (N) 

ED  discharge  (N) 

1  -  Sedated 

23 

113 

2  -  Paralyzed 

19 

29 

3  -  No  sedation  or  Paralysis 

533 

407 

4  -  Other 

9 

9 

Missing/NA 

9 

41 

Specify  Other  Assmt  Condition 

89 

84 

Hospital 


Emergency 
Department  (2) 


Pupillary 

reactivity 


Parameter  Name 

GcsEDArrPupils,  GcsEDDischPupils 

CRF  Field 

Pupillary  reactivity: 

CRF  Description 

GCS  Pupillary  reactivity  @  ED  arrival,  GCS  Pupillary 
reactivity  @  ED  discharge 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Pup_Adm  =  Pupils  admission  to  study  hospital ,  Pup_Disch 
=  Pupils  discharge 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Unknown/Not  reported 

Comments 

Pupillary  reactivity 

ED  arrival  (N) 

ED  discharge  (N) 

1  -  Both  pupils  reactive 

480 

279 

2  -  One  non-reacting  pupil 

9 

6 

3  -  Both  pupils  non-reactive 

16 

10 

0  -  ED  Arrival  Pupils  Not  Done 

82 

249 

Missing/NA 

12 

55 

Hospital 


Emergency 
Department  (2) 


Right  Pupil  Size 


Parameter  Name 

GcsEDPupilSizeR,  GcsEDDischPupilSizeR 

CRF  Field 

Right  Pupil  Size 

CRF  Description 

Right  pupil  size  @ED  arrival.  Right  pupil  size  @  ED 
discharge 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

C01005 

NIND2.0  CDEName 

Pupil  right  eye  measurement 

IMPACT  1.5  CDE 

Size 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done,  Unknown/Not  reported 

Comments 

Right  Pupil  Size  (mm) 

ED  arrival  (N) 

ED  discharge  (N) 

1 

14 

3 

2 

105 

43 

3 

149 

82 

4 

69 

33 

5 

25 

8 

6 

12 

5 

7 

2 

1 

8 

1 

0 

Missing/NA 

222 

424 

Hospital 


Emergency 
Department  (2) 


Rt  Pupil 
Reactivity 


Parameter  Name 

GcsEDArrPupilReactR,  GcsEDDischPupilReactR 

CRF  Field 

Rt  Pupil  Reactivity 

CRF  Description 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

C01003 

NIND2.0  CDEName 

Pupil  reactivity  to  light  right  eye  result 

IMPACT  1.5  CDE 

Reactivity 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done,  Unknown/Not  reported 

Comments 

Rt  Pupil  Reactivity 

ED  arrival  (N) 

ED  discharge  (N) 

1-Yes 

137 

26 

0-  No 

5 

0 

Missing/NA 

457 

573 

Hospital 


Emergency 
Department  (2) 


Left  Pupil  Size 


Parameter  Name 

GcsEDPupilSizeL,  GcsEDDischPupilSizeL 

CRF  Field 

Left  Pupil  Size 

CRF  Description 

Left  pupil  size  @ED  arrival.  Left  pupil  size  @  ED  discharge 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

C01006 

NIND2.0  CDEName 

Pupil  left  eye  measurement 

IMPACT  1.5  CDE 

Size 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done,  Unknown/Not  reported 

Comments 

Right  Pupil  Size  (mm) 

ED  arrival  (N) 

ED  discharge  (N) 

1 

17 

3 

2 

110 

43 

3 

144 

82 

4 

71 

35 

5 

25 

7 

6 

8 

3 

7 

1 

0 

8 

1 

0 

Missing/NA 

222 

426 

Hospital 


Emergency 
Department  (2) 


Lt  Pupil 
Reactivity 


Parameter  Name 

GcsEDArrPupilReactL,  GcsEDDischPupilReactL 

CRF  Field 

Lt  Pupil  Reactivity 

CRF  Description 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

C01004 

NIND2.0  CDEName 

Pupil  reactivity  to  light  left  eye  result 

IMPACT  1.5  CDE 

Reactivity 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done,  Unknown/Not  reported 

Comments 

Rt  Pupil  Reactivity 

ED  arrival  (N) 

ED  discharge  (N) 

1-Yes 

71 

12 

0-  No 

3 

1 

Missing/NA 

525 

586 

Hospital 


Emergency 
Department  (2) 


Eye  Opening 


Parameter  Name 

GcsEDArrEyes,  GcsEDDischEyes,  GcsEDArrEyesUntestoble, 
GcsEDDischEyesUntestoble 

CRF  Field 

Eye  Opening 

CRF  Description 

GCS  Eye  value  @  ED  arrival,  GCS  Eye  value  @  ED  discharge 

CRF  Input  Type 

Dropdown,  Checkbox 

NIND2.0  CDEID 

COIOOO 

NIND2.0  CDEName 

GCS  Eye  response 

IMPACT  1.5  CDE 

Eye  opening 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Untestable,  Not  applicable/Not  done,  Unknown/Not 
reported 

Comments 

Eye  Opening 

ED  arrival  (N) 

ED  discharge  (N) 

1  -  No  Response 

62 

63 

2  -  To  Pain 

14 

3 

3  -  To  Verbal  Command 

22 

23 

4  -  Spontaneously 

487 

445 

Missing/NA 

14 

65 

Eyes  Untestable 

7 

25 

Hospital 


Emergency 
Department  (2) 


Best  Verbal 
Response 


Parameter  Name 

GcsEDArrVerbal,  GcsEDDischVerbal, 
GcsEDArrVerbalUntestable,  GcsEDDisch  VerbolUntestable 

CRF  Field 

Best  Verbal  Response 

CRF  Description 

GCS  verbal  value  @  ED  arrival,  GCS  verbal  value  @  ED 
discharge 

CRF  Input  Type 

Dropdown,  Checkbox 

NIND2.0  CDEID 

C01002 

NIND2.0  CDEName 

GCS  Verbal  response 

IMPACT  1.5  CDE 

Verbal 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Untestable,  Not  applicable/Not  done,  Unknown/Not 
reported 

Comments 

Best  Verbal  Response 

ED  arrival  (N) 

ED  discharge  (N) 

1  -  No  Response 

38 

39 

2  -  Incomprehensible  Sounds 

17 

1 

3  -  Inappropriate  Words 

12 

2 

4  -  Disoriented  &  Converses 

118 

40 

5  -  Oriented  &  Converses 

376 

422 

Missing/NA 

38 

95 

Verbal  Untestable 

31 

55 

Hospital 


Emergency 
Department  (3) 


Best  Motor 
Response 


Parameter  Name 

GcsEDArrMotor,  GcsEDDischMotor, 
GcsEDArrMotorUntestable,  GcsEDDischMotorUntestable 

CRF  Field 

Best  Motor  Response 

CRF  Description 

GCS  motor  value  @  ED  arrival,  GCS  motor  value  @  ED 
discharge 

CRF  Input  Type 

Dropdown,  Checkbox 

NIND2.0  CDEID 

COlOOl 

NIND2.0  CDEName 

GCS  Motor  response 

IMPACT  1.5  CDE 

Motor 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Untestable,  Not  applicable/Not  done,  Unknown/Not 
reported 

Comments 

Best  Motor  Response 

ED  arrival  (N) 

ED  discharge  (N) 

1  -  No  Response 

32 

39 

2  -  Extension 

2 

0 

3  -  Flexion  Abnormal 

6 

4 

4  -  Flexion  Withdrawal 

8 

6 

5  -  Localizes  to  Pain 

27 

11 

6  -  Obeys  Commands 

500 

467 

Missing/NA 

24 

72 

Motor  Untestable 

17 

32 

Hospital 


Emergency 
Department  (3) 


GCS  Total 


Parameter  Name 

GcsEDArrScore,  GcsEDDischScore, 

GcsEDArrScoreUntestable,  GcsEDDischScoreUntestable 

CRF  Field 

GCS  Total 

CRF  Description 

GCS  total  score  @  ED  arrival  (auto  calculated),  GCS  total 
score  @  ED  discharge  (auto  calculated) 

CRF  Input  Type 

Text  area.  Checkbox 

NIND2.0  CDEID 

C01016 

NIND2.0  CDEName 

GCS  Total  score  (not  time  specific) 

IMPACT  1.5  CDE 

GCS_Adm  =  GCS  admission  to  study  hospital ,  GCS_Disch  = 
GCS  discharge 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

3-15  (integer) 

Recommended  Interpretation 
for  missing/NA  values 

Not  reported 

Comments 

GCS  Total 

Prehospital 

ED  Arrival 

ED  Discharge 

N 

491 

561 

504 

Mean 

13.21 

13.76 

14.03 

Median 

15 

15 

15 

Min 

3 

3 

3 

Max 

15 

15 

15 

SD 

3.19 

2.85 

2.92 

Out  of  range 
(999  -  Not  found) 

4 

0 

0 

Out  of  range 
(non-numerical) 

1 

0 

0 

Out  of  range  (0) 

0 

38 

95 

Missing/NA 

103 

0 

0 

1  or  more  components  untestable 

89 

38 

95 

Hospital 

I 


Emergency 
Department  (3) 


White  blood  cell 


Parameter  Name 

EDWbc,  EDWbcSI,  EDWbcNotDone 

CRF  Field 

Results,  Specify  if  Other,  NotDone 

CRF  Description 

ED:  Value  of  White  blood  cell  test  in  X10''9/L  or  X10''3/uL, 
ED:  Placeholder  for  White  blood  cell  test  in  SI  Units,  ED: 
White  blood  cell  test  not  done  (checkbox) 

CRF  Input  Type 

Text  area.  Text  area.  Checkbox 

NIND2.0  CDEID 

C01705 

NIND2.0  CDEName 

Lab  test  name:  White  Blood  Cell  Count  (WBC) 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

0.1-50 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done,  Unknown/Not  reported 

Comments 

White  blood  cell 

10'^9/Lor  10''3/uL 

SI  Unit 

N 

431 

Mean 

11.30 

Median 

10.4 

Min 

1.8 

Max 

33.5 

SD 

5.19 

Missing/NA 

168 

Not  Done 

160 

Hospital 


Emergency 
Department  (3) 


Hemoglobin 


Parameter  Name 

EDHemoglobin,  EDHemoglobinSI,  EDHemoglobinNotDone 

CRF  Field 

EDHemoglobin,  EDHemoglobinOtherilnitsSpecify, 
EDHemoglobinNotDone 

CRF  Description 

ED:  Value  of  Hemoglobin  test  in  g/dL,  ED:  Value  of 
Hemoglobin  test  in  mmol/L  (SI  unit)  (EDHemoglobin  x 
0.6206),  ED:  Hemoglobin  test  not  done  (checkbox) 

CRF  Input  Type 

Text  area.  Text  area,  Checkbox 

NIND2.0  CDEID 

C01705 

NIND2.0  CDEName 

Lab  test  name:  Hemoglobin  (HB) 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

0.1-50 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done,  Unknown/Not  reported 

Comments 

Hemoglobin 

g/dL 

mmol/L 

N 

472 

450 

Mean 

13.94 

8.66 

Median 

14 

8.75 

Min 

4.94 

3.07 

Max 

46 

28.55 

SD 

2.78 

1.74 

Out  of  range  (0) 

0 

148 

Missing/NA 

127 

1 

Not  Done 

126 

Hematocrit 

_ / 


Parameter  Name 

EDHematocrit,  EDHemotocritSI,  EDHemoglobinNotDone 

CRF  Field 

EDHematocrit,  EDHematocritOtherilnitsSpecify, 
EDHemoglobinNotDone 

CRF  Description 

ED:  Value  of  Hematocrit  test  in  %,  ED:  Placeholder  for 
Hematocrit  test  in  SI  Units,  ED:  Hematocrit  test  not  done 
(checkbox) 

CRF  Input  Type 

Text  area.  Text  area,  Checkbox 

NIND2.0  CDEID 

C01705 

NIND2.0  CDEName 

Lab  test  name:  Hematocrit  (HCT) 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

1-300 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done,  Unknown/Not  reported 

Comments 

Hospital 


Emergency 
Department  (3) 


Hematocrit 

% 

SI  Units 

N 

458 

Mean 

41.48 

Median 

41.1 

Min 

15.7 

Max 

221 

SD 

12.36 

Missing/NA 

141 

Not  Done 

137 

Hospital 

I 


Emergency 
Department  (3) 


Platelet 


Parameter  Name 

ED  Platelet,  EDPIateletSI,  EDPIoteletNotDone 

CRF  Field 

ED  Platelet,  EDPIateletOtherUnitsSpecify, 

EDPIateletNotDone 

CRF  Description 

ED:  Value  of  Platelet  test  in  X10''9/L  or  X10''3/uL,  ED: 
Placeholder  for  Platelet  test  in  SI  Units,  ED:  Platelet  test  not 
done  (checkbox) 

CRF  Input  Type 

Text  area.  Text  area,  Checkbox 

NIND2.0  CDEID 

C01705 

NIND2.0  CDEName 

Lab  test  name:  Platelet  Count 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

1-1000 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done,  Unknown/Not  reported 

Comments 

Platelet 

10'^9/Lor  10'^3/uL 

SI  Units 

N 

454 

Mean 

249.15 

Median 

240 

Min 

22 

Max 

533 

SD 

83.87 

Missing/NA 

145 

Not  Done 

138 

Hospital 

I 


Emergency 
Department  (3) 


Osmolality 


Parameter  Name 

EDOsmo,  EDOsmoSI,  EDOsmoNotDOne 

CRF  Field 

EDOsmo,  EDOsmoOtherUnitsSpecify,  EDOsmoNotDOne 

CRF  Description 

ED:  Value  of  Osmolality  test  in  mOsm/kg,  ED:  Placeholder 
for  Osmolality  test  in  SI  Units,  ED:  Osmolality  test  not  done 
(checkbox) 

CRF  Input  Type 

Text  area.  Text  area,  Checkbox 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

1-1000 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done,  Unknown/Not  reported 

Comments 

Osmolality 

mOsm/kg 

SI  Units 

N 

33 

Mean 

312.91 

Median 

300 

Min 

197 

Max 

392 

SD 

0.12 

Missing/NA 

566 

Not  Done 

508 

Hospital 


Emergency 
Department  (3) 


INR 


Parameter  Name 

EDI  nr,  EDInrNotDone 

CRF  Field 

EDI  nr,  EDInrNotDone 

CRF  Description 

ED:  Value  of  INR  test  (No  units),  ED:  INR  test  not  done 
(checkbox) 

CRF  Input  Type 

Text  area.  Text  area,  Checkbox 

NIND2.0  CDEID 

C01705 

NIND2.0  CDEName 

Lab  test  name:  International  Normalized  Ratio  (INR) 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

0.1-50 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done,  Unknown/Not  reported 

Comments 

INR 

(no  unit) 

N 

403 

Mean 

1.26 

Median 

1.1 

Min 

0.8 

Max 

25.2 

SD 

1.43 

Missing/NA 

196 

Not  Done 

184 

Hospital 

I 


Emergency 
Department  (3) 


Prothrombin 

time 


Parameter  Name 

EDProthrombineTime,  EDProthrombineTimeSI, 
EDProthrombineTimeNotDone 

CRF  Field 

EDProthrombineTime, 

EDProthrombineTimeOtherUnitsSpecify, 

EDProthrombineTimeNotDone 

CRF  Description 

ED:  Value  of  Prothrombin  time  (PT)  test  in  sec.,  ED: 
Placeholder  for  Prothrombin  time  (PT)  test  in  SI  Units,  ED: 
Prothrombin  time  (PT)  test  not  done  (checkbox) 

CRF  Input  Type 

Text  area.  Text  area,  Checkbox 

NIND2.0  CDEID 

C01705 

NIND2.0  CDEName 

Lab  test  name:  Prothrombine  Time  (PTT) 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

0.1-200 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done,  Unknown/Not  reported 

Comments 

Prothrombin  time 

seconds 

SI  Units 

N 

402 

Mean 

14.42 

Median 

13.7 

Min 

1 

Max 

60.6 

SD 

4.23 

Missing/NA 

197 

Not  Done 

185 

Hospital 

I 


Emergency 
Department  (3) 


aPTT 


Parameter  Name 

EDaPtt,  EDoPttSI,  EDaPttNotDone 

CRF  Field 

EDaPtt,  EDaPttOtherUnitsSpecify,  EDaPttNotDone 

CRF  Description 

ED:  Value  of  aPTT  test  in  Seconds,  ED:  Placeholder  for  aPTT 
test  In  SI  Units,  ED:  aPTT  test  not  done  (checkbox) 

CRF  Input  Type 

Text  area.  Text  area,  Checkbox 

NIND2.0  CDEID 

C01705 

NIND2.0  CDEName 

Lab  test  name:  Activated  Partial  Thromboplastin  Time 
(aPTT) 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

0.1-500 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done,  Unknown/Not  reported 

Comments 

aPTT 

seconds 

SI  Units 

N 

380 

Mean 

28.86 

Median 

27.15 

Min 

0.9 

Max 

260 

SD 

15.10 

Missing/NA 

219 

Not  Done 

206 

Hospital 


Emergency 
Department  (3) 


Sodium 


Parameter  Name 

EDSodium,  EDSodiumSI,  EDSodiumNotDone 

CRF  Field 

EDSodium,  EDSodiumOtherUnitsSpecify, 

EDSodiumNotDone 

CRF  Description 

ED:  Value  of  Sodium  test  in  mmol/L  or  mEq/L,  ED: 
Placeholder  for  Sodium  test  in  SI  Units,  ED:  Sodium  test  not 
done  (checkbox) 

CRF  Input  Type 

Text  area.  Text  area,  Checkbox 

NIND2.0  CDEID 

C01705 

NIND2.0  CDEName 

Lab  test  name:  Sodium  (Na) 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

0.1-300 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done,  Unknown/Not  reported 

Comments 

Sodium 

mmol/L  or  mEq/L 

SI  Units 

N 

451 

Mean 

139.36 

Median 

140 

Min 

13.9 

Max 

149 

SD 

6.71 

Missing/NA 

148 

Not  Done 

144 

Hospital 


Emergency 
Department  (3) 


Potassium 


Parameter  Name 

EDPotassium,  EDPotasiumSI,  EDPotasiumNotDone 

CRF  Field 

EDPotassium,  E DPotasiumOtherUnitsSpecify, 
EDPotasiumNotDone 

CRF  Description 

ED:  Value  of  Potassium  test  in  mmol/L  or  mEq/L,  ED: 
Placeholder  for  Potassium  test  in  SI  Units,  ED:  Potassium 
test  not  done  (checkbox) 

CRF  Input  Type 

Text  area.  Text  area,  Checkbox 

NIND2.0  CDEID 

C01705 

NIND2.0  CDEName 

Lab  test  name:  Potassium  (K) 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

0.1-100 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done,  Unknown/Not  reported 

Comments 

Potassium 

mmol/L  or  mEq/L 

SI  Units 

N 

447 

Mean 

4.15 

Median 

3.9 

Min 

1.1 

Max 

43 

SD 

3.00 

Out  of  range 
(non-numeric) 

1 

Missing/NA 

151 

Not  Done 

147 

Hospital 

I 


Emergency 
Department  (3) 


Chloride 


Parameter  Name 

EDChloride,  EDChlorideSI,  EDChlorideNotDone 

CRF  Field 

EDChloride,  EDChlorideOtherUnitsSpecify, 
EDChlorideNotDone 

CRF  Description 

ED:  Value  of  Chloride  test  in  mmol/L  or  mEq/L,  ED: 
Placeholder  for  Chloride  test  in  SI  Units,  ED:  Chloride  test 
not  done  (checkbox) 

CRF  Input  Type 

Text  area.  Text  area,  Checkbox 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

0.1-300 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done,  Unknown/Not  reported 

Comments 

Chloride 

mmol/L  or  mEq/L 

SI  Units 

N 

448 

Mean 

105.31 

Median 

106 

Min 

1.9 

Max 

131 

SD 

6.45 

Missing/NA 

151 

Not  Done 

145 

Hospital 

I 


Emergency 
Department  (3) 


C02 


Parameter  Name 

EDC02,  EDC02SI,  EDC02NotDone 

CRF  Field 

EDC02,  EDC020therUnitsSpecify,  EDC02NotDone 

CRF  Description 

ED:  Value  of  C02  test  in  mmol/L  or  mEq/L,  ED:  Placeholder 
for  CO 2  test  In  SI  Units,  ED:  CO 2  test  not  done  (checkbox) 

CRF  Input  Type 

Text  area.  Text  area,  Checkbox 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

1-200 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done,  Unknown/Not  reported 

Comments 

C02 

mmol/L  or  mEq/L 

SI  Units 

N 

364 

Mean 

25.06 

Median 

25 

Min 

9 

Max 

72 

SD 

4.24 

Missing/NA 

235 

Not  Done 

184 

/ 


Parameter  Name 

EDGIucose,  EDGIucoseSI,  EDGIucoseNotDone 

CRF  Field 

EDGIucose,  EDGIucoseOtherUnitsSpecify, 

EDGIucoseNotDone 

CRF  Description 

ED:  Value  of  Glucose  test  in  mg/dL,  ED:  Value  of  Glucose 
test  In  mmol/L  (SI  unit)  (EDGIucose  x  0.555),  ED:  Glucose 
test  not  done  (checkbox) 

CRF  Input  Type 

Text  area.  Text  area,  Checkbox 

NIND2.0  CDEID 

C01705 

NIND2.0  CDEName 

Lab  test  name:  Glucose 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

0.1-1000 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done,  Unknown/Not  reported 

Comments 

Hospital 


Emergency 
Department  (3) 


Glucose 


Glucose 

mg/dL 

mmol/L 

N 

466 

446 

Mean 

129.08 

71.41 

Median 

117.5 

64.94 

Min 

42 

23.31 

Max 

462 

256.41 

SD 

47.71 

25.59 

Out  of  range  (0) 

0 

152 

Missing/NA 

133 

1 

Not  Done 

130 

/ 


Parameter  Name 

EDCreatinine,  EDCreatinineSI,  EDCreatinineNotDone 

CRF  Field 

E DCreati n i n e,  E DCreatinineOtherUnitsSpecify, 
EDCreatinineNotDone 

CRF  Description 

ED:  Value  of  Creatinine  test  in  mg/dL,  ED:  Value  of 
Creatinine  test  in  umol/L  (SI  unit)  (EDCreatinine  x  76.26), 

ED:  Creatinine  test  not  done  (checkbox) 

CRF  Input  Type 

Text  area.  Text  area,  Checkbox 

NIND2.0  CDEID 

C01705 

NIND2.0  CDEName 

Lab  test  name:  Creatinine 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

0.1-50 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done,  Unknown/Not  reported 

Comments 

Hospital 


Emergency 
Department  (3) 


Creatinine 


Creatinine 

mg/dL 

umol/L 

N 

463 

442 

Mean 

0.94 

71.88 

Median 

0.89 

67.87 

Min 

0.15 

11.44 

Max 

8.5 

648.21 

SD 

0.59 

45.74 

Out  of  range  (0) 

0 

156 

Missing/NA 

136 

1 

Not  Done 

135 

Hospital 


Emergency 
Department  (3) 


Blood  Urea 
Nitrogen  (BUN) 


Parameter  Name 

EDBun,  EDBunSI,  EDBunNotDone 

CRF  Field 

EDBun,  EDBunOtherUnitsSpecify,  EDBunNotDone 

CRF  Description 

ED:  Blood  Urea  Nitrogen  (BUN)  test  in  mg/dL,  ED:  Value  of 
BUN  in  mmol/L  (of  Urea)  (EDBun  x  0.357),  ED:  BUN  test 
not  done  (checkbox) 

CRF  Input  Type 

Text  area.  Text  area,  Checkbox 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

1-200 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done,  Unknown/Not  reported 

Comments 

Blood  Urea  Nitrogen  (BUN) 

mg/dL 

mmol/L 

N 

410 

390 

Mean 

15.23 

5.42 

Median 

13 

4.64 

Min 

3 

1.07 

Max 

109 

38.91 

SD 

9.57 

3.45 

Out  of  range 
(0,  non-numeric) 

1 

207 

Missing/NA 

188 

2 

Not  Done 

183 

✓ 


Parameter  Name 

ED  Lactate,  EDLoctateSI,  EDLactateNotDone 

CRF  Field 

EDLactate,  EDLactateOtherUnitsSpecify,  EDLactateNotDone 

CRF  Description 

ED:  Value  of  Lactate  test  in  mg/dL,  ED:  Value  of  Lactate  test 
in  mmol/L  (SI  unit)  (EDLactate  x  0.111),  ED:  Lactate  test 
not  done  (checkbox) 

CRF  Input  Type 

Text  area.  Text  area,  Checkbox 

NIND2.0  CDEID 

C01705 

NIND2.0  CDEName 

Lab  test  name:  Lactate  Dehydrogenase  (LDH) 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

0.1-1000 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done,  Unknown/Not  reported 

Comments 

Hospital 


Emergency 
Department  (3) 


Lactate 


Lactate 

mg/dL 

mmol/L 

N 

64 

57 

Mean 

2.77 

0.30 

Median 

2.45 

0.27 

Min 

0.7 

0.08 

Max 

8.7 

0.97 

SD 

1.61 

0.19 

Out  of  range  (0) 

0 

540 

Missing/NA 

535 

2 

Not  Done 

490 

Hospital 


Emergency 
Department  (4) 


Drug  Screen  Type 
of  sample 


Parameter  Name 

EDDrugScreenSampleType,  EDDrugScreenilnk 

CRF  Field 

Type  of  sample.  Unknown/not  done 

CRF  Description 

Type  of  sample  used  for  toxic  drug  screen  in  ED,  Toxic  drug 
screen  unknown/not  done  in  ED 

CRF  Input  Type 

Radio  button.  Checkbox 

NIND2.0  CDEID 

C01719 

NIND2.0  CDEName 

Drug  screen  sample  type 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done,  Unknown/Not  reported 

Comments 

Drug  Screen  Type  of  sample 

Count (N) 

1  -  Serum 

131 

2  -  Urine 

93 

Missing/NA 

375 

Unknown/not  done 

164 

Hospital 


Emergency 
Department  (4) 


Drug  Screen 
Result 


Parameter  Name 

EDDrugScreenNone,  EDDrugScreenOpioids,  EDDrugScreenBenzo, 
EDDrugScreenCannabis,  EDDrugScreenAmph,  EDDrugScreenCocaine, 
EDDrugScreenBarb,  EDDrugScreenPCP,  EDDrugScreenMethadone, 
EDDrugScreenOther,  EDDrugScreenOtherTxt,  EDDrugScreenUnk 

CRF  Field 

None,  Opioids,  Benzodiazepines,  Cannabis,  Amphetamines,  Cocaine, 
Barbiturates,  PCP,  Methadone,  Other,  EDDrugScreenOtherTxt, 
Unknown/not  done 

CRF  Description 

No  toxic  drug  screen  performed  in  ED,  Drug  test  in  ED  for  Opioids, 
Drug  test  in  ED  for  Benzodiazepines,  Drug  test  in  ED  for  Cannabis, 

Drug  test  in  ED  for  Amphetamines,  Drug  test  in  ED  for  Cocaine,  Drug 
test  in  ED  for  Barbiturates,  Drug  test  in  ED  for  PCP,  Drug  test  in  ED  for 
Methadone,  Drug  test  in  ED  for  other  drug.  Drug  test  in  ED  for  other 
drug:  Name  of  drug.  Toxic  drug  screen  unknown/not  done  in  ED 

CRF Input  Type 

Checkboxes,  Text  area 

NIND2.0  CDE  ID 

C01718 

NIND2.0  CDE  Name 

Drug  screen  positive  substance  type 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation  for 
missing/NA  values 

Not  applicable/Not  done,  Unknown/Not  reported 

Comments 

Drug  Screen  Result 

Original  (N) 

Clean  (N) 

None 

109 

109 

Opioids 

19 

20 

Benzodiazepines 

29 

29 

Cannabis 

7 

7 

Amphetamines 

13 

13 

Cocaine 

9 

9 

Barbiturates 

2 

2 

PCP 

0 

0 

Methadone 

2 

2 

Other 

4 

3 

Nome  of  other  drug 

13 

3 

Unknown/not  done 

164 

164 

Hospital 


Emergency 
Department  (4) 


Blood  Alcohol 
Done 


Parameter  Name 

EDDrugScreenAlcoholDone 

CRF  Field 

Blood  Alcohol  Done 

CRF  Description 

CRF  Input  Type 

Radio  button 

NIND2.0  CDEID 

C01715 

NIND2.0  CDEName 

Alcohol  blood  test  performed  indicator 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Unknown/Not  reported 

Comments 

Blood  Alcohol  Done 

Count (N) 

1-Yes 

232 

0-  No 

351 

Missing/NA 

16 

Hospital 


Emergency 
Department  (4) 


Blood  Alcohol 
Level 


Parameter  Name 

EDDrugScreenAlcohol 

CRF  Field 

Blood  Alcohol  Level 

CRF  Description 

Blood  Alcohol  level  in  ED  (mg/lOOmI  blood) 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

C01716 

NIND2.0  CDEName 

Alcohol  blood  level  measurement 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

0-700 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done,  Unknown/Not  reported 

Comments 

Blood  Alcohol  Level 

mg/lOOmI  blood 

N 

284 

Mean 

89.65 

Median 

0 

Min 

0 

Max 

506 

SD 

117.11 

Out  of  range  (non-numeric) 

1 

Missing/NA 

314 

Hospital 


Emergency 
Department  (4) 


Pregnancy  Test 
Done 


Parameter  Name 

EDPregTestDone 

CRF  Field 

Pregnancy  Test  Done 

CRF  Description 

CRF  Input  Type 

Radio  button 

NIND2.0  CDEID 

C01702 

NIND2.0  CDEName 

Pregnancy  test  date  and  time 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Unknown/Not  reported 

Comments 

Pregnancy  Test  Done 

Count (N) 

1-Yes 

35 

0-  No 

550 

Missing/NA 

14 

Hospital 


Emergency 
Department  (4) 


Pregnancy  Test 
Type  of  sample 


Parameter  Name 

EDPregTestSampleType 

CRF  Field 

Type  of  sample 

CRF  Description 

Type  of  sample  used  for  pregnancy  test  in  ED 

CRF  Input  Type 

Radio  button 

NIND2.0  CDEID 

C01704 

NIND2.0  CDEName 

Pregnancy  test  specimen  type 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done,  Unknown/Not  reported 

Comments 

Pregnancy  Test  Type  of  sample 

Count (N) 

1  -  Serum 

14 

2  -  Urine 

23 

Missing/NA 

562 

Hospital 


Emergency 
Department  (4) 


Pregnancy  Test 
Result 


Parameter  Name 

EDPregTest 

CRF  Field 

Result: 

CRF  Description 

Result  of  pregnancy  test  in  ED 

CRF  Input  Type 

Radio  button 

NIND2.0  CDEID 

C01710 

NIND2.0  CDEName 

Pregnancy  test  qualitative  result 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done,  Unknown/Not  reported 

Comments 

Pregnancy  Test  Result 

Count (N) 

1  -  Positive 

0 

0  -  Negative 

52 

Missing/NA 

547 

Hospital 


Emergency 
Department  (4) 


IV  fluids  in  ED 


Parameter  Name 

EDIVCrystalloids,  EDIVSaline,  EDIVBIood,  EDIVAIbumin, 
EDIVVasopressors,  EDIVMannitol,  EDIVNone 

CRF  Field 

Crystalloids,  Hypertonic  saline.  Blood,  Albumin, 
Vasopressors,  Mannitol,  None 

CRF  Description 

IV  fluids  in  ED:  Crystalloids,  IV  fluids  in  ED:  Saline,  IV  fluids 
in  ED:  Blood,  IV  fluids  in  ED:  Albumin,  IV  fluids  in  ED: 
Vasopressors,  IV  fluids  in  ED:  Mannitol,  IV  fluids  in  ED: 

None 

CRF  Input  Type 

Checkboxes 

NIND2.0  CDEID 

NIND2.0  CDEName 

IV  fluids  -  Crystalloids,  IV  fluids  -  Hypertonic  saline,  IV  fluids 
-  Blood,  Vasopressors,  No  specific  therapy 

IMPACT  1.5  CDE 

IV  fluids  -  Crystalloids,  IV  fluids  -  Hypertonic  saline,  IV  fluids 
-  Blood,  Vasopressors,  No  specific  treatment 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Unknown/Not  reported 

Comments 

IV  fluids  in  ED 

Count (N) 

Crystalloids 

379 

Hypertonic  saline 

2 

Blood 

29 

Albumin 

0 

Vasopressors 

0 

Mannitol 

9 

None 

189 

Hospital 


Emergency 
Department  (4) 


ED  ABG 
Completion 


Parameter  Name 

EDAbgDone 

CRF  Field 

ED  ABG  Completion 

CRF  Description 

CRF  Input  Type 

Radio  button 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Unknown/Not  reported 

Comments 

ED  ABG  Completion 

Count (N) 

1-Yes 

85 

0-  No 

479 

Missing/NA 

35 

Hospital 


Emergency 
Department  (4) 


First  Arterial 
Blood  Gas  (ABG) 
in  ED 


Parameter  Name 

EDAbgPH,  EDAbgPaC02,  EDAbgPa02,  EDAbgBicarbonate,  EDAbgBe, 
EDAbgBd,  EDAbgFi02,  EDAbgFi02Unk 

CRF  Field 

pH,  pC02,  pa02,  HC03,  Bd/Be,  BD,  Fi02,  Fi02  Unknown 

CRF  Description 

First  Arterial  Blood  Gas  (ABG)  in  ED:  pH,  First  Arterial  Blood  Gas 
(ABG)  in  ED:  PaC02(mm  Hg),  First  Arterial  Blood  Gas  (ABG)  in  ED: 

Pa02  (mm  Hg),  First  arterial  blood  gas  in  ED:  HC03  (mmol/L),  First 
Arterial  Blood  Gas  (ABG)  in  ED:  BE  (mmol/L  or  mEq/L),  ED:  Value  of 

BD  (base  deficit)  test  in  mmol/L  or  mEq/L,  First  Arterial  Blood  Gas 
(ABG)  in  ED:  Fi02  (fraction  of  inspired  oxygen)  (%),  First  arterial  blood 
gas  in  ED  Fi02  unknown  (checkbox) 

CRF Input  Type 

Text  area.  Checkbox 

NIND2.0  CDE  ID 

C01559,  C01560 

NIND2.0  CDE  Name 

Partial  pressure  carbon  dioxide  arterial  measurement.  Partial 
pressure  oxygen  arterial  measurement 

IMPACT  1.5  CDE 

pH  =  Arterial  pH,  PaC02  =  Arterial  PaC02  ,  Pa02  =  Arterial  Pa02 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

Recommended  Interpretation  for 
missing/NA  values 

Not  applicable/Not  done,  Unknown/Not  reported 

Comments 

First  Arterial 
Blood  Gas  (ABG) 
in  ED 

pH 

pC02  pa02  HC03 

(mmHg)  (mmHg)  (mmol/L) 

Bd/Be 

(mmol/L  or  BD  (mmol/L 
mEq/L)  or  mEq/L) 

Fi02 

(%) 

N 

87 

143 

85 

86 

42 

46 

12 

Mean 

7.34 

31.98 

39.86 

22.42 

2.45 

3.68 

24.56 

Median 

lA 

27 

36 

23 

2 

3 

10 

Min 

1 

12 

2 

11.6 

-18.4 

-4 

0.2 

Max 

7.6 

74.5 

98 

38 

16 

16 

90 

SD 

0.09 

10.33 

23.38 

0.17 

5.05 

3.54 

32.63 

Out  of  range  (0, 
888,  99,  99.9,  999) 

512 

1 

3 

3 

5 

5 

6 

Out  of  range 
(non-numeric) 

0 

0 

0 

0 

0 

0 

2 

Missing/NA 

0 

455 

511 

510 

552 

548 

579 

Fi02  Unknown 

73 

Hospital 


Emergency 
Department  (4) 


Conditions  of 
first  ABG  in  ED 


Parameter  Name 

EDAbgCond 

CRF  Field 

Conditions: 

CRF  Description 

Conditions  of  first  ABG  in  ED 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done,  Unknown/Not  reported 

Comments 

Conditions  of  first  ABG  in  ED 

Count (N) 

1  -  Preintubation,  Room  Air 

12 

2  -  Preintubation  02 

2 

3  -  Postintubation 

52 

4  -  Unknown 

11 

Missing/NA 

522 

Hospital 


Emergency 
Department  (4) 


Complicating 
event  in  ED 


Parameter  Name 

EDComplEventAsp,  EDComplEventCardArr, 
EDComplEventSeizures,  EDComplEventHypotension, 
EDComplEventHypoxia 

CRF  Field 

Aspiration,  Cardiopulmonary  arrest.  Seizures,  Hypotension, 
Hypoxia 

CRF  Description 

Complicating  event  in  ED:  Aspiration,  Complicating  event  in 
ED:  Cardiopulmonary  arrest.  Complicating  event  in  ED: 
Seizures,  ED:  Complicating  Events:  Hypotension,  ED: 
Complicating  Events:  Hypoxia, 

CRF  Input  Type 

Radio  button 

NIND2.0  CDEID 

C05465,  C05459,  C05460,  C05453,  C05457 

NIND2.0  CDEName 

Aspiration  indicator.  Cardiac  arrest  indicator.  Seizure 
indicator.  Hypotensive  episode  indicator.  Hypoxic  episode 
indicator 

IMPACT  1.5  CDE 

SSICIin-Seiz  =  Seizures  during  clinical  course,  SlSCIin- 
Hypotens  =  Hypotensive  episode  during  clinical  course, 
SISCIin-Hypox  =  Hypoxic  episode  during  clinical  course 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Unknown/Not  reported 

Comments 

Complicating 
event  in  ED 

Aspiration 

(N) 

Cardiopulmonary 
arrest  (N) 

Seizures 

(N) 

Hypotension 

(N) 

Hypoxia 

(N) 

1-Yes 

7 

0 

5 

25 

28 

0-  No 

558 

594 

586 

566 

564 

2  -  Unknown 
(only  Aspiration) 

29 

Missing/NA 

5 

5 

8 

8 

7 

Hospital 


Emergency 
Department  (4) 


Time  Since  Injury 
(ED  discharge) 


Parameter  Name 

EDDischTimeSincelnj 

CRF  Field 

Time  Since  Injury  (ED  discharge) 

CRF  Description 

Time  Since  Injury  (ED  discharge) 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Date  &  Time  of  ED  Discharge-  Date  &  Time  of  Injury 

Permissible  Range 

>0 

Recommended  Interpretation 
for  missing/NA  values 

Expired,  Unknown/Not  reported 

Comments 

Only 

Time  Since  Injury  (ED  discharge) 

Time  (hours) 

N 

586 

Mean 

21.23 

Median 

6.26 

Min 

0.62 

Max 

7281 

SD 

301.13 

Out  of  range 

6 

Missing/NA 

7 

Hospital 


Emergency 
Department  (4) 


Destination 


Parameter  Name 

DispER 

CRF  Field 

Destination 

CRF  Description 

Disposition  from  ED 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

C04803 

NIND2.0  CDEName 

Emergency  room  discharge  destination  type 

IMPACT  1.5  CDE 

DispER  =  Discharge  destination  from  the  emergency  room 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Unknown/Not  reported 

Comments 

Destination 

Count (N) 

1  -  Discharge  home 

173 

2  -  Transferred  other  facility 

0 

3  -  Hospital  admission-Ward 

114 

4  -  Hospital  admission-Stepdown  Unit 

93 

5  -  Hospital  admission--ICU 

178 

6  -  Hospital  admission-Operating  room 

38 

7  -  Expired 

0 

Missing/NA 

3 

Hospital 


Hospital 

Admission/Discharge 


Time  Since 
Injury  (DNR) 


Parameter  Name 

DNRWrittenTimeSincelnj 

CRF  Field 

Time  Since  Injury  (DNR) 

CRF  Description 

Time  Since  Injury  (DNR) 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Date  &  Time  of  DNR  Written-  Date  &  Time  of  Injury 

Permissible  Range 

>0 

Recommended  Interpretation 
for  missing/NA  values 

Expired,  Not  applicable/Not  done,  Unknown/Not  reported 

Comments 

Hospital  records  available  for  428  patients 

Time  Since  Injury  (DNR) 

Time  (hours) 

N 

5 

Mean 

300.51 

Median 

372.1 

Min 

135.25 

Max 

427 

SD 

140.05 

Out  of  range 

1 

Missing/NA 

422 

Hospital 

^ 


Hospital 

Admission/Discharge 


Time  Since 
Injury  (Support 
Withdrawn) 


Parameter  Name 

SupportWithdrawnTimeSincelnj 

CRF  Field 

Time  Since  Injury  (Support  Withdrawn) 

CRF  Description 

Time  Since  Injury  (Support  Withdrawn) 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Date  &  Time  of  Support  Withdrawn-  Date  &  Time  of  Injury 

Permissible  Range 

>0 

Recommended  Interpretation 
for  missing/NA  values 

Expired,  Not  applicable/Not  done,  Unknown/Not  reported 

Comments 

Hospital  records  available  for  428  patients 

Time  Since  Injury  (Support  Withdrawn) 

Time  (hours) 

N 

8 

Mean 

223.24 

Median 

193.25 

Min 

7 

Max 

427.5 

SD 

162.45 

Out  of  range 

0 

Missing/NA 

420 

Hospital 


Hospital 

Admission/Discharge 


Time  Since 
Injury  (Hosp 
Discharge) 


Parameter  Name 

HospDischTimeSincelnj 

CRF  Field 

Time  Since  Injury  (Hosp  Discharge) 

CRF  Description 

Time  Since  Injury  (Hosp  Discharge) 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Date  &  Time  of  Hospital  Discharge-  Date  &  Time  of  Injury 

Permissible  Range 

>0 

Recommended  Interpretation 
for  missing/NA  values 

Expired,  Unknown/Not  reported 

Comments 

Hospital  records  available  for  428  patients 

Time  Since  Injury  (Hosp  Discharge) 

Time  (hours) 

N 

391 

Mean 

4691.84 

Median 

87.5 

Min 

13.75 

Max 

1753654 

SD 

88678 

Out  of  range 

1 

Missing/NA 

36 

Hospital 


Hospital 

Admission/Discharge 


Discharge  to 


Parameter  Name 

DispHosp,  DispHospOther 

CRF  Field 

Discharge  to 

CRF  Description 

Disposition  from  Hospital 

CRF  Input  Type 

Dropdown,  Text  area 

NIND2.0  CDEID 

C04809 

NIND2.0  CDEName 

Hospital  discharge  destination  type 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Expired,  Unknown/Not  reported 

Comments 

Hospital  records  available  for  428  patients 

Discharge  to 

Count (N) 

1  -  Other  hospital 

27 

2  -  Rehab  unit 

62 

3  -  Nursing  home 

3 

4-SNF 

22 

5  -  Home 

275 

6  -  Other 

12 

Missing/NA 

26 

Discharge  to  Other 

21 

Hospital 


Hospital 

Admission/Discharge 


Discharge 

Status 


Parameter  Name 

DischargeStatus 

CRF  Field 

Discharge  Status 

CRF  Description 

Status  of  patient  @  time  of  discharge  from  hospital  (dead 
or  alive) 

CRF  Input  Type 

Radio  button 

NIND2.0  CDEID 

C04807 

NIND2.0  CDEName 

Vital  status 

IMPACT  1.5  CDE 

VITSTAT  =  vital  status 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Unknown/Not  reported 

Comments 

Hospital  records  available  for  428  patients 

Discharge  Status 

Count (N) 

1  -  Alive 

395 

0  -  Dead 

18 

Missing/NA 

15 

Hospital 


Hospital 

Admission/Discharge 


Time  Since 
Injury  (Death) 


Parameter  Name 

DeathTimeSincelnj 

CRF  Field 

Time  Since  Injury  (Death) 

CRF  Description 

Time  Since  Injury  (Death) 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Date  &  Time  of  Death-  Date  &  Time  of  Injury 

Permissible  Range 

>0 

Recommended  Interpretation 
for  missing/NA  values 

Expired,  Unknown/Not  reported 

Comments 

Hospital  records  available  for  428  patients 

Time  Since  Injury  (Death) 

Time  (hours) 

N 

18 

Mean 

232.44 

Median 

162.26 

Min 

23.92 

Max 

722.77 

SD 

184.40 

Out  of  range 

0 

Missing/NA 

410 

Hospital 


Hospital 

Admission/Discharge 


Principal 
Cause  of 
Death 


Parameter  Name 

DeathCause,  DeathCouseOther 

CRF  Field 

Principal  Cause  of  Death 

CRF  Description 

Cause  of  death 

CRF  Input  Type 

Dropdown,  Text  area 

NIND2.0  CDEID 

C04800 

NIND2.0  CDEName 

Death  cause  text 

IMPACT  1.5  CDE 

CAUSDEATH:  Principal  cause  of  death 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable,  Unknown/Not  reported 

Comments 

Hospital  records  available  for  428  patients 

Principal  Cause  of  Death 

Count (N) 

1  -  Head  injury/initial  injury 

9 

2  -  Head  injury/secondary  intracranial  damage 

3 

3  -  Systemic  trauma 

0 

4  -  Medical  complications 

5 

5  -  Other 

1 

Missing/NA 

410 

Death  Cause  Other 

3 

Hospital 


Complications 

01 


Does  patient 
have 

complications? 


Parameter  Name 

ComplYesNo 

CRF  Field 

Does  patient  have  complications? 

CRF  Description 

CRF  Input  Type 

Radio  button 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Expired,  Unknown/Not  reported 

Comments 

Hospital  records  available  for  428  patients 

Does  patient  have  complications? 

Count (N) 

1-Yes 

153 

0-  No 

215 

Missing/NA 

60 

Hospital 


Complications 

111 


Complications 

Neurological 


Parameter  Name 

CompIRhinorrhea,  ComplOtorrhea,  CompIMeningitis,  CompISeizure, 
CompIVentriculitis,  CompIStroke,  CompINeurogenicShock, 
ComplOtherCSFLeak,  ComplOtherNeurol,  ComplOtherNeurolTxt, 
ComplOtherNeuro2,  ComplOtherNeuroZTxt 

CRF  Field 

Rhinorrhea,  Otorrhea,  Meningitis,  Seizure,  Ventriculitis,  Stroke, 
Neurogenic  Shock,  Other  CSF  Leak,  Other,  ComplOtherNeurolTxt, 
Other,  ComplOtherNeuro2Txt 

CRF  Description 

Complications  Neuro:  Rhinorrhea,  Otorrhea,  Meningitis,  Seizure, 
Ventriculitis,  Stroke,  Neurogenic  Shock,  Other  CSF  Leak,  Other  1, 
ComplOtherNeurolTxt  (Specify),  Other  2,  ComplOtherNeuro2Txt 
(Specify) 

CRF Input  Type 

Checkbox,  Text  area 

NIND2.0  CDE  ID 

NIND2.0  CDE  Name 

IMPACT  1.5  CDE 

Variable  Type 

Categorical,  Text 

Recommended  Interpretation  for 
missing/NA  values 

Unknown/Not  reported 

Comments 

Hospital  records  available  for  428  patients 

Complications  Neurological 

Yes  (N) 

No(N) 

Missing/NA  (N) 

Rhinorrhea 

2 

422 

4 

Otorrhea 

4 

420 

4 

Meningitis 

1 

423 

4 

Seizure 

17 

407 

4 

Ventriculitis 

0 

424 

4 

Stroke 

1 

423 

4 

Neurogenic  Shock 

0 

424 

4 

Other  CSF  Leak 

1 

423 

4 

Other 

59 

365 

4 

Complications  Neuro:  Other  1  (Specify) 

59 

369 

Other 

14 

411 

4 

Complications  Neuro:  Other  2  (Specify) 

13 

416 

Hospital 


Complications 

111 


Complications 

Cardiovascular 


Parameter  Name 

CompICardiacArrest,  CompICHF,  CompIDVT,  CompIMajorArrhythmia, 
CompIMI,  ComplHypertensionWTreatment, 
ComplHypotensionWTreatment,  ComplHemorrhagicShock, 
CompOtherCardiol,  CompOtherCordiolTxt,  ComplOtherCardio2, 
CompOtherCardio2Txt 

CRF  Field 

Cardiac  Arrest,  CHF,  DVT,  Major  Arrhythmia,  Ml,  Hypertension 
Requiring  Treatment,  Hypotension  Requiring  Treatment,  Hemorrhagic 
Shock,  Other,  CompOtherCordiolTxt,  Other,  CompOtherCardio2Txt 

CRF  Description 

Complications  Cardio:  Cardiac  Arrest,  CHF,  DVT,  Major  Arrhythmia, 

Ml,  Hypertension  Requiring  Treatment,  Hypotension  Requiring 
Treatment,  Hemorrhagic  Shock,  Other  1,  CompOtherCordiolTxt 
(Specify),  Other  2,  CompOtherCordio2Txt  (Specify) 

CRF Input  Type 

Checkbox,  Text  oreo 

NIND2.0  CDE  ID 

NIND2.0  CDE  Name 

IMPACT  1.5  CDE 

Variable  Type 

Categorical,  Text 

Recommended  Interpretation  for 
missing/NA  values 

Unknown/Not  reported 

Comments 

Hospital  records  available  for  428  patients 

Complications  Cardiovascular 

Yes  (N) 

No(N) 

Missing/NA  (N) 

Cardiac  Arrest 

3 

421 

4 

CHF 

2 

422 

4 

DVT 

4 

420 

4 

Major  Arrhythmia 

3 

421 

4 

Ml 

0 

424 

4 

Hypertension  Requiring  Treatment 

38 

386 

4 

Hypotension  Requiring  Treatment 

35 

389 

4 

Hemorrhagic  Shock 

1 

423 

4 

Other 

32 

392 

4 

Complications  Cardio:  Other  1  (Specify) 

32 

396 

Other 

6 

418 

4 

Complications  Cardio:  Other  2  (Specify) 

6 

422 

Hospital 


Complications  Complications 

(1)  Hematopoetic 


Parameter  Name 

CompICoagulopathy,  CompIDIC,  ComplAnemiaWTreatment, 
ComplOtherHematopoeticl,  ComplOtherHematopoeticlTxt, 
ComplOtherHematopoetic2,  ComplOtherHematopoeticZTxt 

CRF  Field 

Coagulopathy,  DIC,  Anemia  Requiring  Treatment,  Other, 
ComplOtherHematopoeticlTxt,  Other,  ComplOtherHematopoetic2Txt 

CRF  Description 

Complications  Hematopoetic:  Coagulopathy,  DIC,  Anemia  Requiring 
Treatment,  Other  1,  ComplOtherHematopoeticlTx  (Specify),  Other  2, 
ComplOtherHematopoetic2Txt  (Specify) 

CRF Input  Type 

Checkbox,  Text  area 

NIND2.0  CDE  ID 

NIND2.0  CDE  Name 

IMPACT  1.5  CDE 

Variable  Type 

Categorical,  Text 

Recommended  Interpretation  for 
missing/NA  values 

Unknown/Not  reported 

Comments 

Hospital  records  available  for  428  patients 

Complications  Hematopoetic 

Yes  (N) 

No(N) 

Missing/NA  (N) 

Coagulopathy 

8 

420 

4 

DIC 

1 

423 

4 

Anemia  Requiring  Treatment 

33 

391 

4 

Other 

13 

411 

4 

Complications  Hematopoetic:  Other  1  (Specify) 

13 

415 

Other 

0 

424 

4 

Complications  Hematopoetic:  Other  2  (Specify) 

0 

428 

Hospital 


Complications 

111 


Complications 

Pulmonary 


Parameter  Name 

ComplARDS,  CompIFatEmbolus,  CompIPE,  CompIPIeuralEffusion, 
CompIPneumonia,  CompIPresumedPneumonia, 
CompIRespiratoryFailure,  CompIVAP,  ComplAsthma, 
ComplOtherPulmonaryl,  CompOtherCardiolTxt, 
ComplOtherPulmonary2,  CompOtherCardio2Txt 

CRF  Field 

ARDS,  Fat  Embolus,  Pulmonary  Embolism,  Pleural  Effusions, 
Pneumonia,  Presumed  Pneumonia,  Respiratory  Failure,  VAP,  Asthma, 
Other,  ComplOtherPulmonarylTxt,  Other,  ComplOtherPulmonary2Txt 

CRF  Description 

Complications  Pulmonary:  ARDS,  Fat  Embolus,  Pulmonary  Embolism, 
Pleural  Effusions,  Pneumonia,  Presumed  Pneumonia,  Respiratory 
Failure,  VAP,  Asthma,  Other  1,  ComplOtherPulmonarylTxt  (Specify), 
Other  2,  ComplOtherPulmonary2Txt  (Specify) 

CRF Input  Type 

Checkbox,  Text  area 

NIND2.0  CDE  ID 

NIND2.0  CDE  Name 

IMPACT  1.5  CDE 

Variable  Type 

Categorical,  Text 

Recommended  Interpretation  for 
missing/NA  values 

Unknown/Not  reported 

Comments 

Hospital  records  available  for  428  patients 

Complications  Pulmonary 

Yes  (N) 

No(N) 

Missing/NA  (N) 

ARDS 

4 

420 

4 

Fat  Embolus 

0 

424 

4 

Pulmonary  Embolism 

3 

421 

4 

Pleural  Effusions 

4 

420 

4 

Pneumonia 

30 

394 

4 

Presumed  Pneumonia 

17 

407 

4 

Respiratory  Failure 

50 

374 

4 

VAP 

2 

422 

4 

Asthma 

0 

424 

4 

Other 

32 

392 

4 

Complications  Pulmonary:  Other  1  (Specify) 

22 

406 

Other 

5 

419 

4 

Complications  Pulmonary:  Other  2  (Specify) 

5 

423 

Hospital 


Complications 

111 


Complications 

Gl/Abdomen 


Parameter  Name 

ComplAbdominalCompSyndr,  CompIBowelObstruction, 

CompIGIBIeed,  ComplHepaticEncephalopathy,  ComplHepaticFailure, 
CompIPancreatitis,  CompIRenalFailure,  ComplOtherGIl, 
ComplOtherGIlTxt,  ComplOtherGI2,  ComplOtherGI2Txt 

CRF  Field 

Abdominal  Compartment  Syndrome,  Bowel  Obstruction,  Gl  Bleed, 
Hepatic  Encephalopathy,  Hepatic  Failure,  Pancreatitis,  Renal  Failure, 
Other,  ComplOtherGIlTxt,  Other,  ComplOtherGI2Txt 

CRF  Description 

Complications  Gl/Abdomen:  Abdominal  Compartment  Syndrome, 
Bowel  Obstruction,  Gl  Bleed,  Hepatic  Encephalopathy,  Hepatic 

Failure,  Pancreatitis,  Renal  Failure,  Other  1,  ComplOtherGIlTxt 
(Specify),  Other  2,  ComplOtherGI2Txt  (Specify) 

CRF Input  Type 

Checkbox,  Text  area 

NIND2.0  CDE  ID 

NIND2.0  CDE  Name 

IMPACT  1.5  CDE 

Variable  Type 

Categorical,  Text 

Recommended  Interpretation  for 
missing/NA  values 

Unknown/Not  reported 

Comments 

Hospital  records  available  for  428  patients 

Complications  Gl/Abdomen 

Yes  (N) 

No(N) 

Missing/NA  (N) 

Abdominal  Compartment  Syndrome 

0 

424 

4 

Bowel  Obstruction 

1 

423 

4 

Gl  Bleed 

3 

421 

4 

Hepatic  Encephalopathy 

0 

424 

4 

Hepatic  Failure 

0 

424 

4 

Pancreatitis 

0 

424 

4 

Renal  Failure 

3 

421 

4 

Other 

31 

393 

4 

Complications  Hematopoetic:  Other  1  (Specify) 

31 

397 

Other 

3 

421 

4 

Complications  Hematopoetic:  Other  2  (Specify) 

3 

425 

Hospital 


Complications 

{21 


Complications 

Wound 


/ 


Parameter  Name 

ComplAbcess,  CompISeromaHematoma,  ComplWoundDehiscence, 
ComplWoundInfection,  CompIPressureUlcer,  ComplOtherWoundl, 
ComplOtherWoundlTxt,  ComplOtherWound2, 

ComplOtherWound2Txt 

CRF  Field 

Abcess,  Seroma  /  hematoma  /  bleeding.  Wound  Dehiscence,  Wound 
Infection,  Pressure  Ulcer,  Other,  ComplOtherWoundlTxt,  Other, 
ComplOtherWound2Txt 

CRF  Description 

Complications  Wound:  Abcess,  Seroma  /  hematoma  /  bleeding. 
Wound  Dehiscence,  Wound  Infection,  Pressure  Ulcer,  Other  1, 
ComplOtherWoundlTxt  (Specify),  Other  2,  ComplOtherWound2Txt 
(Specify) 

CRF Input  Type 

Checkbox,  Text  area 

NIND2.0  CDE  ID 

NIND2.0  CDE  Name 

IMPACT  1.5  CDE 

Variable  Type 

Categorical,  Text 

Recommended  Interpretation  for 
missing/NA  values 

Unknown/Not  reported 

Comments 

Hospital  records  available  for  428  patients 

Complications  Wound 

Yes  (N) 

No(N) 

Missing/NA  (N) 

Abcess 

0 

424 

4 

Seroma  /  hematoma  /  bleeding 

0 

424 

4 

Wound  Dehiscence 

2 

422 

4 

Wound  Infection 

2 

422 

4 

Pressure  Ulcer 

0 

424 

4 

Other 

14 

410 

4 

Complications  Hematopoetic:  Other  1  (Specify) 

14 

397 

Other 

3 

421 

4 

Complications  Hematopoetic:  Other  2  (Specify) 

3 

425 

Hospital 


Complications 

{21 


Complications 

Lab 

Abnormalities 


Parameter  Name 

ComplHypoglycemia,  ComplHyperglycemia,  ComplHyponatremia, 
ComplHypernatremia,  CompIPtPttInr,  ComplOtherLabAbnorml, 
ComplOtherLobAbnormlTxt,  ComplOtherLabAbnormZ, 
ComplOtherLabAbnorm2Txt 

CRF  Field 

Hypoglycemia,  Hyperglycemia,  Hyponatremia,  Hypernatremia, 
PT/PTT/INR  Abnormality,  Other,  ComplOtherLabAbnormlTxt,  Other, 
ComplOtherLabAbnorm2Txt 

CRF  Description 

Complications  LabAbnorm:  Hypoglycemia,  Hyperglycemia, 
Hyponatremia,  Hypernatremia,  PT/PTT/INR  Abnormality,  Other  1, 
ComplOtherLabAbnormlTxt  (Specify),  Other  2, 
ComplOtherLabAbnorm2Txt  (Specify) 

CRF Input  Type 

Checkbox,  Text  area 

NIND2.0  CDE  ID 

NIND2.0  CDE  Name 

IMPACT  1.5  CDE 

Variable  Type 

Categorical,  Text 

Recommended  Interpretation  for 
missing/NA  values 

Unknown/Not  reported 

Comments 

Hospital  records  available  for  428  patients 

Complications  Lab  Abnormalities 

Yes  (N) 

No(N) 

Missing/NA  (N) 

Hypoglycemia 

1 

423 

4 

Hyperglycemia 

85 

339 

4 

Hyponatremia 

30 

394 

4 

Hypernatremia 

20 

404 

4 

PT/PTT/INR  Abnormality 

44 

380 

4 

Other 

45 

379 

4 

Complications  Hematopoetic:  Other  1  (Specify) 

45 

383 

Other 

20 

404 

4 

Complications  Hematopoetic:  Other  2  (Specify) 

20 

408 

Hospital 


Complications 

(21 


Complications  Infection 
Other  Than 
Pneumonia/Wound 


Parameter  Name 

CompIBacteremia,  CompIFever,  CompIPresumedInfection, 
CompISepsis,  CompISepticemia,  ComplUTI,  CompISepticShock, 
ComplOtherlnfectionl,  ComplOtherlnfectionlTxt, 
ComplOtherlnfection2,  ComplOtherlnfection2Txt 

CRF  Field 

Bacteremia,  Fever  (Temp>38.5)  of  unknown  origin.  Presumed 
Infection,  Sepsis,  Septicemia,  UTI,  Septic  Shock,  Other, 
ComplOtherlnfectionlTxt,  Other,  ComplOtherlnfection2Txt 

CRF  Description 

Complications  Other  Infections:  Bacteremia,  Fever  (Temp>38.5)  of 
unknown  origin.  Presumed  Infection,  Sepsis,  Septicemia,  UTI,  Septic 
Shock,  Other  1,  ComplOtherlnfectionlTxt  (Specify),  Other  2, 
ComplOtherlnfection2Txt  (Specify) 

CRF Input  Type 

Checkbox,  Text  area 

NIND2.0  CDE  ID 

NIND2.0  CDE  Name 

IMPACT  1.5  CDE 

Variable  Type 

Categorical,  Text 

Recommended  Interpretation  for 
missing/NA  values 

Unknown/Not  reported 

Comments 

Hospital  records  available  for  428  patients 

Complications  Infection  Other  Than 
Pneumonia/Wound 

Yes  (N) 

No(N) 

Missing/NA  (N) 

Bacteremia 

4 

420 

4 

Fever  (Temp>38.5)  of  unknown  origin 

27 

397 

4 

Presumed  Infection 

13 

381 

4 

Sepsis 

3 

421 

4 

Septicemia 

1 

423 

4 

UTI 

12 

412 

4 

Septic  Shock 

1 

423 

4 

Other 

10 

414 

4 

Complications  Hematopoetic:  Other  1  (Specify) 

10 

418 

Other 

3 

421 

4 

Complications  Hematopoetic:  Other  2  (Specify) 

3 

425 

Hospital 


Complications 

Ill 


N 


Complications 

Other 

Complications 


Parameter  Name 

CompIMSOF,  CompITransfusionReaction 

CRF  Field 

MSOF,  Transfusion  Reaction 

CRF  Description 

Complications  Other:  MSOF,  Transfusion  Reaction 

CRF  Input  Type 

Checkbox 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Unknown/Not  reported 

Comments 

Flospital  records  available  for  428  patients 

Complications  Other  Complications 

Yes  (N) 

No  (N) 

Missing/NA  (N) 

MSOF 

3 

421 

4 

Transfusion  Reaction 

0 

424 

4 

Hospital 


Surgeries 


ICD9  Code 


Parameter  Name 

SurgeryDescriptionlCD9 

CRF  Field 

ICD9Code 

CRF  Description 

Inter-cranial  Surgery  code 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

C05108 

NIND2.0  CDEName 

Surgical  or  therapeutic  procedure  type 

IMPACT  1.5  CDE 

SurgTxJC  =  Surgical  Procedures  Intracranial 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done,  Unknown/Not  reported 

Comments 

Surgery  records  available  for  137  patients 

ICD9  Code 

Count (N) 

ICD9  Codes 

321 

Missing/NA 

16 

Parameter  Name 

SurgeryStartTimeSincelnj,  SurgeryEndTimeSincelnj 

CRF  Field 

Time  Since  Injury  (Surgery  Start),  Time  Since  Injury 
(Surgery  End) 

CRF  Description 

Time  Since  Injury  (Surgery  Start),  Time  Since  Injury 
(Surgery  End) 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Date  &  Time  of  Surgery-  Date  &  Time  of  Injury 

Permissible  Range 

>0 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done,  Unknown/Not  reported 

Comments 

Surgery  records  available  for  137  patients 

Time  Since  Injury  (Surgery) 

Start  (hours) 

End  (hours) 

N 

322 

302 

Mean 

212.46 

211.41 

Median 

39.45 

36.75 

Min 

0.85 

1.3 

Max 

8880.62 

8882.2 

SD 

989.41 

1018.8 

Out  of  range 

0 

0 

Missing/NA 

29 

49 

Hospital 


Surgeries 


Surgery  Timing 


Parameter  Name 

SurgeryTiming 

CRF  Field 

Surgery  Timing 

CRF  Description 

Timing  of  surgery  (Emergent,  Elective,  or  Emergent  return 
to  OR) 

CRF  Input  Type 

Radio  button 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done,  Unknown/Not  reported 

Comments 

Surgery  records  available  for  137  patients 

Surgery  Timing 

Count (N) 

1  -  Emergent 

178 

2  -  Elective 

111 

3  -  Emergent  return  to  OR 

19 

Missing/NA 

43 

Hospital 


Surgeries 


Hypotension/ 

Hypoxia 


Parameter  Name 

SurgeryHypotension,  SurgeryHypoxia 

CRF  Field 

Hypotension,  Hypoxia 

CRF  Description 

Was  hypotension  observed  during  surgery  (check  box).  Was 
hypoxia  observed  during  surgery  (check  box) 

CRF  Input  Type 

Radio  button 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done,  Unknown/Not  reported 

Comments 

Surgery  records  available  for  137  patients 

Hypotension/Hypoxia 

Hypotension  (N) 

Hypoxia  (N) 

1-Yes 

51 

15 

0-  No 

251 

288 

Missing/NA 

49 

48 

Hospital 


Surgeries 


Number  of  times 
SBP<  90/  Sp02<  95 


Parameter  Name 

SurgerySBPLess90,  SurgerySP02Less95 

CRF  Field 

#  timesSBP<  90,  #  timesSp02<  95 

CRF  Description 

Number  of  times  SBP  was  below  90,  Number  of  times 

SP02  was  below  95 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

>=  0  (integer) 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done,  Unknown/Not  reported 

Comments 

Surgery  records  available  for  137  patients 

Number  of  times 

SBP<  90 

Sp02<  95 

N 

235 

228 

0 

181 

210 

1 

10 

9 

2 

17 

0 

3 

6 

1 

4 

12 

0 

5 

0 

1 

6 

3 

0 

7 

2 

1 

8 

0 

3 

12 

1 

0 

Unknown/Non-numeric 

3 

3 

Missing/NA 

103 

110 

Hospital 


Monitoring 

Devices 


ICP  Monitor 
Used 


Parameter  Name 

ICPMonitorYesNo 

CRF  Field 

ICP  Monitor  Used 

CRF  Description 

CRF  Input  Type 

Radio  button 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

ICPMonit  =  Intracranial  Pressure  Monitoring  -  Procedures 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done,  Unknown/Not  reported 

Comments 

ICP  Monitor  records  available  for  335  patients 

ICP  Monitor  Used 

Count (N) 

1-Yes 

46 

0-  No 

285 

Missing/NA 

37 

Hospital 


Monitoring 

Devices 


Unit 


Parameter  Name 

ICPUnit 

CRF  Field 

Unit 

CRF  Description 

Unit  in  which  ICP  Monitor  was  used 

CRF  Input  Type 

Radio  button 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done,  Unknown/Not  reported 

Comments 

ICP  Monitor  records  available  for  335  patients 

Unit 

Count (N) 

1-ED 

4 

2 -OR 

8 

3-ICU 

59 

Missing/NA 

297 

Hospital 


Monitoring 

Devices 


Location 


/ 

_ j/ 


Parameter  Name 

IICPLocation 

CRF  Field 

ICPLocation 

CRF  Description 

Location  of  ICP  Monitor 

CRF  Input  Type 

Radio  button 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done,  Unknown/Not  reported 

Comments 

ICP  Monitor  records  available  for  335  patients 

Location 

Count (N) 

1  -  Right 

25 

2  -  Left 

14 

Missing/NA 

329 

Hospital 


Monitoring 

Devices 


Device  Used 


Parameter  Name 

ICPDevice,  ICPDeviceOther 

CRF  Field 

Device  Used 

CRF  Description 

Type  of  ICP  Monitor 

CRF  Input  Type 

Dropdown,  Text  area 

NIND2.0  CDEID 

C01572 

NIND2.0  CDEName 

ICP  device  type 

IMPACT  1.5  CDE 

ICPMonit  =  Intracranial  Pressure  Monitoring  -  Procedures 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done,  Unknown/Not  reported 

Comments 

ICP  Monitor  records  available  for  335  patients 

Device  Used 

Count (N) 

1  -  Ventriculostomy 

44 

2  -  Subdural 

1 

3  -  Intraparenchymal 

26 

4  -  Epidural 

0 

5  -  Other 

2 

Missing/NA 

295 

Other  ICP  Device 

6 

Hospital 


Monitoring 

Devices 


Time  Since  Injury 
(ICP  Monitoring ) 


/ 


Parameter  Name 

ICPInsTimeSincelnj,  ICPRemTimeSincelnj 

CRF  Field 

Time  Since  Injury  (ICP  Insert),  Time  Since  Injury  (ICP 
Removal) 

CRF  Description 

Time  Since  Injury  (ICP  Insert),  Time  Since  Injury  (ICP 
Removal) 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

C01566,  C01568 

NIND2.0  CDEName 

ICP  monitoring  start  date  and  time,  ICP  monitoring  stop 
date  and  time 

IMPACT  1.5  CDE 

ICPMonit  =  Intracranial  Pressure  Monitoring  -  Procedures 

Variable  Type 

Numerical 

Calculation  Rule 

Date  &  Time  of  ICP  Mornitoring-  Date  &  Time  of  Injury 

Permissible  Range 

>0 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done,  Unknown/Not  reported 

Comments 

ICP  Monitor  records  available  for  335  patients 

Time  Since  Injury  (ICP  Monitoring) 

Insert  (hours) 

Removal  (hours) 

N 

72 

71 

Mean 

15.54 

163.90 

Median 

9.23 

132.5 

Min 

3.65 

29.5 

Max 

153.5 

487 

SD 

27.17 

95.39 

Out  of  range 

0 

0 

Missing/NA 

296 

297 

Hospital 


Monitoring 

Devices 


Reason  for 
Stopping 


Parameter  Name 

ICPStopReason 

CRF  Field 

Reason  for  Stopping 

CRF  Description 

Reason  for  stopping  using  ICP  Monitor 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

C01567 

NIND2.0  CDEName 

ICP  monitoring  stopped  reason 

IMPACT  1.5  CDE 

ICPMonit  =  Intracranial  Pressure  Monitoring  -  Procedures 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done,  Unknown/Not  reported 

Comments 

ICP  Monitor  records  available  for  335  patients 

Reason  for  Stopping 

Count (N) 

1  -  Monitor/catheter  failure 

9 

2  -  Patient  considered  unsalvageable 

3 

3  -  Patient  died 

8 

4  -  Clinically  no  longer  required 

51 

Missing/NA 

297 

Outcomes 


Brief  Symptom 
/  Inventory  (1) 


1.  Faintness  or 
dizziness 


Parameter  Name 

BSIlSFaintness 

CRF  Field 

1.  Faintness  or  dizziness 

CRF  Description 

1.  Faintness  or  dizziness 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  339  patients 

1.  Faintness  or  dizziness 

Count  at  3-month 
(N) 

Count  at  6-month 
(N) 

0-  Not  at  all 

183 

1-  A  little  bit 

95 

2-  Moderately 

34 

3-  Quite  a  bit 

23 

4-  Extremely 

4 

Missing/NA 

260 

( 

Outcomes 


Brief  Symptom 

Inventory  (1) 


2.  Feeling  no 
interest  in 
things 


Parameter  Name 

BSIlSNoInterest 

CRF  Field 

2.  Feeling  no  interest  in  things 

CRF  Description 

2.  Feeling  no  interest  in  things 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  339  patients 

2.  Feeling  no  interest  in  things 

Count  at  3-month 
(N) 

Count  at  6-month 
(N) 

0-  Not  at  all 

172 

1-  A  little  bit 

80 

2-  Moderately 

48 

3-  Quite  a  bit 

29 

4-  Extremely 

10 

Missing/NA 

260 

( 

Outcomes 


\ 

Brief  Symptom 

Inventory  (1) 


3.  Nervousness 
or  shakiness 
inside 


Parameter  Name 

BSINervous 

CRF  Field 

3.  Nervousness  or  shakiness  inside 

CRF  Description 

3.  Nervousness  or  shakiness  inside 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  339  patients 

3.  Nervousness  or  shakiness 
inside 

Count  at  3-month 
(N) 

Count  at  6-month 
(N) 

0-  Not  at  all 

181 

1-  A  little  bit 

67 

2-  Moderately 

59 

3-  Quite  a  bit 

22 

4-  Extremely 

10 

Missing/NA 

260 

Outcomes 


Brief  Symptom 

Inventory  (1) 


4.  Pains  in 
heart  or  chest 


Parameter  Name 

BSIlSChestPain 

CRF  Field 

4.  Pains  in  heart  or  chest 

CRF  Description 

4.  Pains  in  heart  or  chest 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  339  patients 

4.  Pains  in  heart  or  chest 

Count  at  3-month 
(N) 

Count  at  6-month 
(N) 

0-  Not  at  all 

259 

1-  A  little  bit 

42 

2-  Moderately 

24 

3-  Quite  a  bit 

13 

4-  Extremely 

1 

Missing/NA 

260 

Outcomes 


Brief  Symptom 

Inventory  (1) 

_  V 


5.  Feeling 
lonely 


Parameter  Name 

BSIlSFeelingLonely 

CRF  Field 

5.  Feeling  lonely 

CRF  Description 

5.  Feeling  lonely 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  339  patients 

5.  Feeling  lonely 

Count  at  3-month 
(N) 

Count  at  6-month 
(N) 

0-  Not  at  all 

187 

1-  A  little  bit 

59 

2-  Moderately 

49 

3-  Quite  a  bit 

30 

4-  Extremely 

14 

Missing/NA 

260 

Outcomes 


Brief  Symptom 

Inventory  (1) 


6.  Feeling  tense 
or  keyed  up 


Parameter  Name 

BSIlSFeelingTense 

CRF  Field 

6.  Feeling  tense  or  keyed  up 

CRF  Description 

6.  Feeling  tense  or  keyed  up 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  339  patients 

6.  Feeling  tense  or  keyed  up 

Count  at  3-month 
(N) 

Count  at  6-month 
(N) 

0-  Not  at  all 

130 

1-  A  little  bit 

83 

2-  Moderately 

78 

3-  Quite  a  bit 

40 

4-  Extremely 

8 

Missing/NA 

260 

Outcomes 


Brief  Symptom 

Inventory  (1) 


7.  Nausea  or 
upset  stomach 


Parameter  Name 

BSIlSNausea 

CRF  Field 

7.  Nausea  or  upset  stomach 

CRF  Description 

7.  Nausea  or  upset  stomach 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  339  patients 

7.  Nausea  or  upset  stomach 

Count  at  3-month 
(N) 

Count  at  6-month 
(N) 

0-  Not  at  all 

227 

1-  A  little  bit 

45 

2-  Moderately 

39 

3-  Quite  a  bit 

17 

4-  Extremely 

11 

Missing/NA 

260 

Outcomes 


Brief  Symptom 

Inventory  (1) 


8.  Feeling  blue 


Parameter  Name 

BSIlSFeelingBlue 

CRF  Field 

8.  Feeling  blue 

CRF  Description 

8.  Feeling  blue 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  339  patients 

8.  Feeling  blue 

Count  at  3-month 
(N) 

Count  at  6-month 
(N) 

0-  Not  at  all 

158 

1-  A  little  bit 

73 

2-  Moderately 

69 

3-  Quite  a  bit 

25 

4-  Extremely 

14 

Missing/NA 

260 

( 

Outcomes 


Brief  Symptom 

Inventory  (1) 


9.  Suddenly 
scared  for  no 
reason 


Parameter  Name 

BSIlSScared 

CRF  Field 

9.  Suddenly  scared  for  no  reason 

CRF  Description 

9.  Suddenly  scared  for  no  reason 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  339  patients 

9.  Suddenly  scared  for  no  reason 

Count  at  3-month 
(N) 

Count  at  6-month 
(N) 

0-  Not  at  all 

250 

1-  A  little  bit 

41 

2-  Moderately 

23 

3-  Quite  a  bit 

19 

4-  Extremely 

5 

Missing/NA 

260 

( 

Outcomes 


\ 

\ 

Brief  Symptom 


Inventory  (1) 


10.  Trouble 
getting  your 
breath 


Parameter  Name 

BSIlSTroubleGettingBreath 

CRF  Field 

10.  Trouble  getting  your  breath 

CRF  Description 

10.  Trouble  getting  your  breath 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  339  patients 

10.  Trouble  getting  your  breath 

Count  at  3-month 
(N) 

Count  at  6-month 
(N) 

0-  Not  at  all 

250 

1-  A  little  bit 

51 

2-  Moderately 

23 

3-  Quite  a  bit 

6 

4-  Extremely 

9 

Missing/NA 

260 

Outcomes 


Brief  Symptom 

Inventory  (2) 

^ 


11.  Feelings  of 
worthlessness 


Parameter  Name 

BSIlSFeelingWorthless 

CRF  Field 

11.  Feelings  of  worthlessness 

CRF  Description 

11.  Feelings  of  worthlessness 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  339  patients 

11.  Feelings  of  worthlessness 

Count  at  3-month 
(N) 

Count  at  6-month 
(N) 

0-  Not  at  all 

215 

1-  A  little  bit 

63 

2-  Moderately 

35 

3-  Quite  a  bit 

15 

4-  Extremely 

11 

Missing/NA 

260 

Outcomes 


Brief  Symptom 

Inventory  (2) 

_  ^ 


12.  Spells  or 
terror  or  panic 


Parameter  Name 

BSIlSTerrorOrPanic 

CRF  Field 

12.  Spells  or  terror  or  panic 

CRF  Description 

12.  Spells  or  terror  or  panic 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  339  patients 

12.  Spells  or  terror  or  panic 

Count  at  3-month 
(N) 

Count  at  6-month 
(N) 

0-  Not  at  all 

250 

1-  A  little  bit 

45 

2-  Moderately 

25 

3-  Quite  a  bit 

10 

4-  Extremely 

9 

Missing/NA 

260 

Outcomes 


Brief  Symptom 

Inventory  (2) 


13.  Numbness 
or  tingling  in 
parts  of  your  / 
body  / 


Parameter  Name 

BSIlSNumbness 

CRF  Field 

13.  Numbness  or  tingling  in  parts  of  your  body 

CRF  Description 

13.  Numbness  or  tingling  in  parts  of  your  body 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  339  patients 

13.  Numbness  or  tingling  in  parts 
of  your  body 

Count  at  3-month 
(N) 

Count  at  6-month 
(N) 

0-  Not  at  all 

179 

1-  A  little  bit 

67 

2-  Moderately 

50 

3-  Quite  a  bit 

29 

4-  Extremely 

14 

Missing/NA 

260 

( 

Outcomes 


Brief  Symptom 

Inventory  (2) 


14.  Feeling 
hopeless  about 
the  future 


Parameter  Name 

BSIlSFeelingHopeless 

CRF  Field 

14.  Feeling  hopeless  about  the  future 

CRF  Description 

14.  Feeling  hopeless  about  the  future 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  339  patients 

14.  Feeling  hopeless  about  the 
future 

Count  at  3-month 
(N) 

Count  at  6-month 
(N) 

0-  Not  at  all 

190 

1-  A  little  bit 

75 

2-  Moderately 

41 

3-  Quite  a  bit 

22 

4-  Extremely 

11 

Missing/NA 

260 

( 

Outcomes 


\ 

Brief  Symptom 

Inventory  (2) 

/ 


15.  Feeling  so 
restless  you 
couldn't  sit  still 


Parameter  Name 

BSIlSFeelingRestless 

CRF  Field 

15.  Feeling  so  restless  you  couldn't  sit  still 

CRF  Description 

15.  Feeling  so  restless  you  couldn't  sit  still 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  339  patients 

15.  Feeling  so  restless  you 
couldn't  sit  still 

Count  at  3-month 
(N) 

Count  at  6-month 
(N) 

0-  Not  at  all 

192 

1-  A  little  bit 

68 

2-  Moderately 

35 

3-  Quite  a  bit 

31 

4-  Extremely 

13 

Missing/NA 

260 

( 

Outcomes 


\ 

Brief  Symptom 

/  Inventory  (2) 

/  / 

/ 


16.  Feeling 
weak  in  parts 
of  your  body 


Parameter  Name 

BSIlSFeelingWeak 

CRF  Field 

16.  Feeling  weak  in  parts  of  your  body 

CRF  Description 

16.  Feeling  weak  in  parts  of  your  body 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  339  patients 

16.  Feeling  weak  in  parts  of  your 
body 

Count  at  3-month 
(N) 

Count  at  6-month 
(N) 

0-  Not  at  all 

174 

1-  A  little  bit 

57 

2-  Moderately 

51 

3-  Quite  a  bit 

36 

4-  Extremely 

21 

Missing/NA 

260 

( 

Outcomes 


Brief  Symptom 

Inventory  (2) 


17.  Thoughts  of 
ending  your 
life 


Parameter  Name 

BSIlSThoughtsEndingLife 

CRF  Field 

17.  Thoughts  of  ending  your  life 

CRF  Description 

17.  Thoughts  of  ending  your  life 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  339  patients 

17.  Thoughts  of  ending  your  life 

Count  at  3-month 
(N) 

Count  at  6-month 
(N) 

0-  Not  at  all 

302 

1-  A  little  bit 

18 

2-  Moderately 

8 

3-  Quite  a  bit 

4 

4-  Extremely 

7 

Missing/NA 

260 

Outcomes 


Brief  Symptom 

Inventory  (2) 


18.  Feeling 
fearful 


Parameter  Name 

BSIlSFeelingFearful 

CRF  Field 

18.  Feeling  fearful 

CRF  Description 

18.  Feeling  fearful 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  339  patients 

18.  Feeling  fearful 

Count  at  3-month 
(N) 

Count  at  6-month 
(N) 

0-  Not  at  all 

229 

1-  A  little  bit 

62 

2-  Moderately 

33 

3-  Quite  a  bit 

10 

4-  Extremely 

5 

Missing/NA 

260 

Outcomes 


Brief  Symptom 

Inventory  (2) 


BSI18  Raw 
Score 


Parameter  Name 

BSIlSSomScoreRaw,  BSIlSDeprScoreRaw, 
BSIlSAnxScoreRaw,  BSIlSGSIScoreRaw 

CRF  Field 

Raw  Score  Somatization,  Raw  Score  Depression,  Raw  Score 
Anxiety,  Raw  Score  GSI 

CRF  Description 

Raw  Score  Somatization,  Raw  Score  Depression,  Raw  Score 
Anxiety,  Raw  Score  GSI 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

sum  of  ql+4+7+10+13+16,  sum  of  q2+5+8+ll+14+17,  sum 
of  q3+6+9+12+15+18,  sum  of  all  questions 

Permissible  Range 

0-24,  0-24,  0-24,  0-72 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  339  patients 

Raw  Score  at  6-month 

Somatization 

Depression 

Anxiety 

GSI 

N 

339 

339 

339 

339 

Mean 

4.16 

4.46 

4.33 

12.95 

Median 

3 

2 

3 

9 

Min 

0 

0 

0 

0 

Max 

23 

24 

24 

61 

SD 

4.53 

5.08 

4.85 

12.81 

Out  of  range 
(0  but  individual 
scores  are  null) 

1 

1 

1 

0 

Missing/NA 

260 

260 

260 

260 

Outcomes 


Brief  Symptom 

Inventory  (2) 


BSI18T  Score 


Parameter  Name 

BSIlSSomScoreT,  BSIlSDeprScoreT,  BSIlSAnxScoreT, 
BSIlSGSIScoreT 

CRF  Field 

T  Score  Somatization,  T  Score  Depression,  T  Score  Anxiety, 

T  Score  GSI 

CRF  Description 

T  Score  Somatization,  T  Score  Depression,  T  Score  Anxiety, 

T  Score  GSI 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

T  scores  based  on  raw  scores  and  gender 

Permissible  Range 

30-81 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  339  patients 

T  Score  at  6-month 

Somatization 

Depression 

Anxiety 

GSI 

N 

339 

339 

339 

339 

Mean 

54.95 

53.24 

52.74 

54.67 

Median 

56 

48 

50 

64 

Min 

41 

40 

38 

33 

Max 

81 

81 

81 

81 

SD 

10.73 

11.23 

11.45 

11.41 

Out  of  range 

0 

0 

0 

0 

Missing/NA 

260 

260 

260 

260 

Outcomes 


Civilian  PTSD 

Check  List  (1) 


1.  Repeated,  disturbing 
memories,  thoughts,  or 
images  of  a  stressful 
experience  from  the  past? 


Parameter  Name 

PCLImages 

CRF  Field 

1.  Repeated,  disturbing  memories,  thoughts,  or  images  of  a 
stressful  experience  from  the  past? 

CRF  Description 

1.  Repeated,  disturbing  memories,  thoughts,  or  images  of  a 
stressful  experience  from  the  past? 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  338  patients 

1.  Repeated,  disturbing  memories, 
thoughts,  or  images  of  a  stressful 
experience  from  the  past? 

Count  at  3-month 
(N) 

Count  at  6-month 
(N) 

1-  Not  at  all 

160 

2-  A  little  bit 

84 

3-  Moderately 

37 

4-  Quite  a  bit 

43 

5-  Extremely 

14 

Missing/NA 

261 

Outcomes 


Civilian  PTSD 

Check  List  (1) 


2.  Repeated,  disturbing 
dreams  of  a  stressful 
experience  from  the  past? 


Parameter  Name 

PCLDreams 

CRF  Field 

2.  Repeated,  disturbing  dreams  of  a  stressful  experience 
from  the  past? 

CRF  Description 

2.  Repeated,  disturbing  dreams  of  a  stressful  experience 
from  the  past? 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  338  patients 

2.  Repeated,  disturbing  dreams  of 
a  stressful  experience  from  the 
past? 

Count  at  3-month 
(N) 

Count  at  6-month 
(N) 

1-  Not  at  all 

221 

2-  A  little  bit 

54 

3-  Moderately 

33 

4-  Quite  a  bit 

21 

5-  Extremely 

9 

Missing/NA 

261 

Outcomes 


3.  Suddenly  acting  or 
Civilian  PTSD  feeling  as  if  a  stressful 
Check  List  (1)  experience  were  happening 
_  _ _ again? _ / 


Parameter  Name 

PCLFeeling 

CRF  Field 

3.  Suddenly  acting  or  feeling  as  if  a  stressful  experience 
were  happening  again  (as  if  you  were  reliving  it)? 

CRF  Description 

3.  Suddenly  acting  or  feeling  as  if  a  stressful  experience 
were  happening  again  (as  if  you  were  reliving  it)? 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  338  patients 

3.  Suddenly  acting  or  feeling  as  if 
a  stressful  experience  were 
happening  again? 

Count  at  3-month 
(N) 

Count  at  6-month 
(N) 

1-  Not  at  all 

214 

2-  A  little  bit 

55 

3-  Moderately 

40 

4-  Quite  a  bit 

24 

5-  Extremely 

5 

Missing/NA 

261 

Outcomes 


4.  Feeling  very  upset  when 
Civilian  PTSD  something  reminded  you  of 
Check  List  (1)  a  stressful  experience  from 
_ _ the  past? _ / 


Parameter  Name 

PCLVeryUpset 

CRF  Field 

4.  Feeling  very  upset  when  something  reminded  you  of  a 
stressful  experience  from  the  past? 

CRF  Description 

4.  Feeling  very  upset  when  something  reminded  you  of  a 
stressful  experience  from  the  past? 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  338  patients 

4.  Feeling  very  upset  when 
something  reminded  you  of  a 
stressful  experience  from  the 
past? 

Count  at  3-month 
(N) 

Count  at  6-month 
(N) 

1-  Not  at  all 

154 

2-  A  little  bit 

73 

3-  Moderately 

59 

4-  Quite  a  bit 

32 

5-  Extremely 

20 

Missing/NA 

261 

Outcomes 


Civilian  PTSD 

Check  List  (1) 


5.  Having  physical  reactions 
when  something  reminded 
you  of  a  stressful 
experience  from  the  past? 


Parameter  Name 

PCLPhysicalReactions 

CRF  Field 

5.  Having  physical  reactions  (e.g.,  heart  pounding,  trouble 
breathing,  or  sweating)  when  something  reminded  you  of  a 
stressful  experience  from  the  past? 

CRF  Description 

5.  Having  physical  reactions  (e.g.,  heart  pounding,  trouble 
breathing,  or  sweating)  when  something  reminded  you  of  a 
stressful  experience  from  the  past? 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  338  patients 

5.  Having  physical  reactions  when 
something  reminded  you  of  a 
stressful  experience  from  the 
past? 

Count  at  3-month 
(N) 

Count  at  6-month 
(N) 

1-  Not  at  all 

217 

2-  A  little  bit 

53 

3-  Moderately 

31 

4-  Quite  a  bit 

20 

5-  Extremely 

17 

Missing/NA 

261 

Outcomes 


6.  Avoid  thinking  about  or  talking 
Civilian  PTSD  about  a  stressful  experience  from 
Check  List  (1)  the  past  or  avoid  having  feelings 

related  to  it? 


Parameter  Name 

PCLThinking 

CRF  Field 

6.  Avoid  thinking  about  or  talking  about  a  stressful 
experience  from  the  past  or  avoid  having  feelings  related  to 
it? 

CRF  Description 

6.  Avoid  thinking  about  or  talking  about  a  stressful 
experience  from  the  past  or  avoid  having  feelings  related  to 
it? 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  338  patients 

6.  Avoid  thinking  about  or  talking 
about  a  stressful  experience  from 
the  past  or  avoid  having  feelings 
related  to  it? 

Count  at  3-month 
(N) 

Count  at  6-month 
(N) 

1-  Not  at  all 

182 

2-  A  little  bit 

53 

3-  Moderately 

54 

4-  Quite  a  bit 

30 

5-  Extremely 

19 

Missing/NA 

261 

Outcomes 


Civilian  PTSD 

Check  List  (1) 


7.  Avoid  activities  or 
situations  because  they 
remind  you  of  a  stressful 
experience  from  the  past?  / 


Parameter  Name 

PCLActivities 

CRF  Field 

7.  Avoid  activities  or  situations  because  they  remind  you  of 
a  stressful  experience  from  the  past? 

CRF  Description 

7.  Avoid  activities  or  situations  because  they  remind  you  of 
a  stressful  experience  from  the  past? 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  338  patients 

7.  Avoid  activities  or  situations 
because  they  remind  you  of  a 
stressful  experience  from  the 
past? 

Count  at  3-month 
(N) 

Count  at  6-month 
(N) 

1-  Not  at  all 

180 

2-  A  little  bit 

63 

3-  Moderately 

43 

4-  Quite  a  bit 

28 

5-  Extremely 

24 

Missing/NA 

261 

Outcomes 


Civilian  PTSD 

Check  List  (1) 


8.  Trouble  remembering 
important  parts  of  a 
stressful  experience  from 
_ the  past? _ 


Parameter  Name 

PCLRemembering 

CRF  Field 

8.  Trouble  remembering  important  parts  of  a  stressful 
experience  from  the  past? 

CRF  Description 

8.  Trouble  remembering  important  parts  of  a  stressful 
experience  from  the  past? 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  338  patients 

8.  Trouble  remembering 
important  parts  of  a  stressful 
experience  from  the  past? 

Count  at  3-month 
(N) 

Count  at  6-month 
(N) 

1-  Not  at  all 

162 

2-  A  little  bit 

61 

3-  Moderately 

33 

4-  Quite  a  bit 

34 

5-  Extremely 

47 

Missing/NA 

261 

Outcomes 

^  - 


Civilian  PTSD 

Check  List  (2) 


9.  Loss  of  interest  in  things 
that  you  used  to  enjoy? 


Parameter  Name 

PCLLossOfInterest 

CRF  Field 

9.  Loss  of  interest  in  things  that  you  used  to  enjoy? 

CRF  Description 

9.  Loss  of  interest  in  things  that  you  used  to  enjoy? 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  338  patients 

9.  Loss  of  interest  in  things  that 
you  used  to  enjoy? 

Count  at  3-month 
(N) 

Count  at  6-month 
(N) 

1-  Not  at  all 

189 

2-  A  little  bit 

54 

3-  Moderately 

45 

4-  Quite  a  bit 

34 

5-  Extremely 

16 

Missing/NA 

261 

Outcomes 

^  - 


Civilian  PTSD 

Check  List  (2) 


10.  Feeling  distant  or  cut 
off  from  other  people? 


Parameter  Name 

PCLDistant 

CRF  Field 

10.  Feeling  distant  or  cut  off  from  other  people? 

CRF  Description 

10.  Feeling  distant  or  cut  off  from  other  people? 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  338  patients 

10.  Feeling  distant  or  cut  off  from 
other  people? 

Count  at  3-month 
(N) 

Count  at  6-month 
(N) 

1-  Not  at  all 

173 

2-  A  little  bit 

64 

3-  Moderately 

44 

4-  Quite  a  bit 

41 

5-  Extremely 

16 

Missing/NA 

261 

Outcomes 


Civilian  PTSD 

Check  List  (2) 


11. Feeling  emotionally 
numb  or  being  unable  to 
have  loving  feelings  for 
those  close  to  you? 


Parameter  Name 

PCLEmotionallyNumb 

CRF  Field 

11. Feeling  emotionally  numb  or  being  unable  to  have 
loving  feelings  for  those  close  to  you? 

CRF  Description 

11. Feeling  emotionally  numb  or  being  unable  to  have 
loving  feelings  for  those  close  to  you? 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  338  patients 

11. Feeling  emotionally  numb  or 
being  unable  to  have  loving 
feelings  for  those  close  to  you? 

Count  at  3-month 
(N) 

Count  at  6-month 
(N) 

1-  Not  at  all 

221 

2-  A  little  bit 

56 

3-  Moderately 

34 

4-  Quite  a  bit 

18 

5-  Extremely 

9 

Missing/NA 

261 

Outcomes 


Civilian  PTSD  12.  Feeling  as  if  your  future 
Check  List  (2)  will  somehow  be  cut  short? 


Parameter  Name 

PCLFuture 

CRF  Field 

12.  Feeling  as  if  your  future  will  somehow  be  cut  short? 

CRF  Description 

12.  Feeling  as  if  your  future  will  somehow  be  cut  short? 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  338  patients 

12.  Feeling  as  if  your  future  will 
somehow  be  cut  short? 

Count  at  3-month 
(N) 

Count  at  6-month 
(N) 

1-  Not  at  all 

204 

2-  A  little  bit 

64 

3-  Moderately 

27 

4-  Quite  a  bit 

31 

5-  Extremely 

12 

Missing/NA 

261 

Outcomes 

^  - 


Civilian  PTSD 

Check  List  (2) 


13.  Trouble  falling  or 
staying  asleep? 


Parameter  Name 

PCLAsleep 

CRF  Field 

13.  Trouble  falling  or  staying  asleep? 

CRF  Description 

13.  Trouble  falling  or  staying  asleep? 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  338  patients 

13.  Trouble  falling  or  staying 
asleep? 

Count  at  3-month 
(N) 

Count  at  6-month 
(N) 

1-  Not  at  all 

159 

2-  A  little  bit 

54 

3-  Moderately 

36 

4-  Quite  a  bit 

42 

5-  Extremely 

47 

Missing/NA 

261 

Outcomes 

^  - 


Civilian  PTSD 

Check  List  (2) 


14.  Feeling  irritable  or 
having  angry  outbursts? 


Parameter  Name 

PCLIrritable 

CRF  Field 

14.  Feeling  irritable  or  having  angry  outbursts? 

CRF  Description 

14.  Feeling  irritable  or  having  angry  outbursts? 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  338  patients 

14.  Feeling  irritable  or  having 
angry  outbursts? 

Count  at  3-month 
(N) 

Count  at  6-month 
(N) 

1-  Not  at  all 

157 

2-  A  little  bit 

91 

3-  Moderately 

52 

4-  Quite  a  bit 

22 

5-  Extremely 

16 

Missing/NA 

261 

Outcomes 

^  - 


Civilian  PTSD 

Check  List  (2) 


15.  Having  difficulty 
concentrating? 


Parameter  Name 

PCLConcentrating 

CRF  Field 

15.  Having  difficulty  concentrating? 

CRF  Description 

15.  Having  difficulty  concentrating? 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  338  patients 

15.  Having  difficulty 
concentrating? 

Count  at  3-month 
(N) 

Count  at  6-month 
(N) 

1-  Not  at  all 

143 

2-  A  little  bit 

79 

3-  Moderately 

58 

4-  Quite  a  bit 

34 

5-  Extremely 

24 

Missing/NA 

261 

Outcomes 


Civilian  PTSD 

Check  List  (2) 


16.  Being  super  alert  or 
watchful  on  guard? 


Parameter  Name 

PCLSuperAlert 

CRF  Field 

16.  Being  super  alert  or  watchful  on  guard? 

CRF  Description 

16.  Being  super  alert  or  watchful  on  guard? 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  338  patients 

16.  Being  super  alert  or  watchful 
on  guard? 

Count  at  3-month 
(N) 

Count  at  6-month 
(N) 

1-  Not  at  all 

167 

2-  A  little  bit 

59 

3-  Moderately 

49 

4-  Quite  a  bit 

37 

5-  Extremely 

26 

Missing/NA 

261 

Outcomes 


Civilian  PTSD 

Check  List  (2) 


17.  Feeling  jumpy  or  easily 
startled? 


Parameter  Name 

PCUumpy 

CRF  Field 

17.  Feeling  jumpy  or  easily  startled? 

CRF  Description 

17.  Feeling  jumpy  or  easily  startled? 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  338  patients 

17.  Feeling  jumpy  or  easily 
startled? 

Count  at  3-month 
(N) 

Count  at  6-month 
(N) 

1-  Not  at  all 

197 

2-  A  little  bit 

63 

3-  Moderately 

40 

4-  Quite  a  bit 

19 

5-  Extremely 

19 

Missing/NA 

261 

/ 


Parameter  Name 

PCLTotalScore 

CRF  Field 

Total  Score 

CRF  Description 

Total  Score 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Sum  of  question  1-17 

Permissible  Range 

17-85 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  338  patients 

Outcomes 


/ 


/ 


Civilian  PTSD 

Check  List  (2) 


Total  Score 


Total  Score 

3-month 

6-month 

N 

338 

Mean 

32.98 

Median 

28 

Min 

17 

Max 

83 

SD 

14.80 

Out  of  range 

0 

Missing/NA 

261 

Outcomes 


Civilian  PTSD 

Check  List  (2) 


18.  Was  the  stressful 
experience  from  head 
trauma  or  was  it  a  different 
_ experience? _ / 


Parameter  Name 

PCLIndexInjuryOrNot 

CRF  Field 

18.  Was  the  stressful  experience  the  index  head  trauma 
that  caused  you  to  be  seen  at  the  study  hospital  or  was  it  a 
different  experience? 

CRF  Description 

18.  Was  the  stressful  experience  the  index  head  trauma 
that  caused  you  to  be  seen  at  the  study  hospital  or  was  it  a 
different  experience? 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  338  patients 

18.  Was  the  stressful  experience 
from  head  trauma  or  was  it  a 
different  experience? 

Count  at  3-month 
(N) 

Count  at  6-month 
(N) 

1  -  Head  Trauma 

147 

2  -  Different  Exp 

53 

3  -Both 

52 

Missing/NA 

347 

Outcomes 


19.  If  different  experience 
Civilian  PTSD  from  question  18,  how  long 
Check  List  (2)  ago  did  the  stressful 

experience  occur? 


Parameter  Name 

PCLHowLongDidOtherExperienceOccur, 

PCLDifferentExperienceTimeRange 

CRF  Field 

19.  If  different  experience  from  question  18,  how  long  ago 
did  the  stressful  experience  occur? 

CRF  Description 

19.  If  different  experience  from  question  18,  how  long  ago 
did  the  stressful  experience  occur? 

CRF  Input  Type 

Text  area.  Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical,  Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  338  patients 

19.  If  different  experience  from 
question  18,  how  long  ago  did  the 
stressful  experience  occur? 

Count  at  3-month 
(N) 

Count  at  6-month 
(N) 

N  (numerical) 

84 

1  -  weeks 

2 

2  -  months 

17 

3  -  years 

78 

Missing/NA 

502 

Outcomes 


CVLT 


Trial  1  Free 
Recall  Correct 


Parameter  Name 

CVLTTriallRawScore,  CVLTTriallStandardScore 

CRF  Field 

Trial  1  Free  Recall  Correct  Raw  Score,  Trial  1  Free  Recall 
Correct  Standard  Score 

CRF  Description 

Trial  1  Free  Recall  Correct  Raw  Score,  Trial  1  Free  Recall 
Correct  Standard  Score 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Standard  score  from  raw  score  and  age  range/gender 

Permissible  Range 

0-16, -5.0-5.0 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  296  patients 

Trial  1  Free  Recall  Correct  at 
6-month 

Raw  Score 

Standard  Score 

N 

296 

296 

Mean 

6.34 

-0.26 

Median 

6 

-0.5 

Min 

1 

-3 

Max 

13 

4 

SD 

2.29 

1.25 

Out  of  range 

0 

0 

Missing/NA 

303 

303 

Outcomes 


CVLT 


Trial  2  Free 
Recall  Correct 


Parameter  Name 

CVLTTrial2RawScore,  CVLTTrial2StandardScore 

CRF  Field 

Trial  2  Free  Recall  Correct  Raw  Score,  Trial  2  Free  Recall 
Correct  Standard  Score 

CRF  Description 

Trial  2  Free  Recall  Correct  Raw  Score,  Trial  2  Free  Recall 
Correct  Standard  Score 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Standard  score  from  raw  score  and  age  range/gender 

Permissible  Range 

0-16, -5.0-5.0 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  296  patients 

Trial  2  Free  Recall  Correct  at 
6-month 

Raw  Score 

Standard  Score 

N 

293 

293 

Mean 

8.98 

-0.14 

Median 

9 

-0.5 

Min 

1 

-3.5 

Max 

16 

3 

SD 

2.82 

1.13 

Out  of  range 

0 

0 

Missing/NA 

306 

306 

Outcomes 


CVLT 


Trial  3  Free 
Recall  Correct 


Parameter  Name 

CVLTTrialSRawScore,  CVLTTrialSStandardScore 

CRF  Field 

Trial  3  Free  Recall  Correct  Raw  Score,  Trial  3  Free  Recall 
Correct  Standard  Score 

CRF  Description 

Trial  3  Free  Recall  Correct  Raw  Score,  Trial  3  Free  Recall 
Correct  Standard  Score 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Standard  score  from  raw  score  and  age  range/gender 

Permissible  Range 

0-16, -5.0-5.0 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  296  patients 

Trial  3  Free  Recall  Correct  at 
6-month 

Raw  Score 

Standard  Score 

N 

293 

293 

Mean 

10.41 

-0.13 

Median 

10 

0 

Min 

3 

-2.5 

Max 

16 

2 

SD 

2.90 

1.08 

Out  of  range 

0 

0 

Missing/NA 

306 

306 

Outcomes 


CVLT 


Trial  4  Free 
Recall  Correct 


Parameter  Name 

CVLTTrial4RawScore,  CVLTTrial4StandardScore 

CRF  Field 

Trial  4  Free  Recall  Correct  Raw  Score,  Trial  4  Free  Recall 
Correct  Standard  Score 

CRF  Description 

Trial  4  Free  Recall  Correct  Raw  Score,  Trial  4  Free  Recall 
Correct  Standard  Score 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Standard  score  from  raw  score  and  age  range/gender 

Permissible  Range 

0-16, -5.0-5.0 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  296  patients 

Trial  4  Free  Recall  Correct  at 
6-month 

Raw  Score 

Standard  Score 

N 

293 

293 

Mean 

11.03 

-0.20 

Median 

11 

0 

Min 

1 

-3.5 

Max 

16 

2.5 

SD 

3.02 

1.17 

Out  of  range 

0 

0 

Missing/NA 

306 

306 

Outcomes 


CVLT 


Trial  5  Free 
Recall  Correct 


Parameter  Name 

CVLTTrialSRawScore,  CVLTTrialSStandardScore 

CRF  Field 

Trial  5  Free  Recall  Correct  Raw  Score,  Trial  5  Free  Recall 
Correct  Standard  Score 

CRF  Description 

Trial  5  Free  Recall  Correct  Raw  Score,  Trial  5  Free  Recall 
Correct  Standard  Score 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Standard  score  from  raw  score  and  age  range/gender 

Permissible  Range 

0-16, -5.0-5.0 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  296  patients 

Trial  5  Free  Recall  Correct  at 
6-month 

Raw  Score 

Standard  Score 

N 

296 

296 

Mean 

11.78 

-0.20 

Median 

12 

0 

Min 

0 

-4.5 

Max 

16 

2 

SD 

3.01 

1.18 

Out  of  range 

0 

0 

Missing/NA 

303 

303 

Outcomes 


CVLT 


Trial  1-5  Free 
Recall  Total 
Correct 


Parameter  Name 

CVLTTriallToSRawScore,  CVLTTriallToSStandardScore 

CRF  Field 

Trials  1-5  Free  Recall  Total  Correct  Raw  Score,  Trials  1-5 

Free  Recall  Total  Correct  Standard  Score 

CRF  Description 

Trials  1-5  Free  Recall  Total  Correct  Raw  Score,  Trials  1-5 

Free  Recall  Total  Correct  Standard  Score 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Sum  of  trial  1-5  correct.  Standard  score  from  raw  score  and 
age  range/gender 

Permissible  Range 

0-80,  5-95 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  296  patients 

Trial  1-5  Free  Recall  Total 
Correct  at  6-month 

Raw  Score 

Standard  Score 

N 

296 

296 

Mean 

48.48 

50.61 

Median 

49 

50 

Min 

13 

18 

Max 

77 

83 

SD 

12.40 

12.25 

Out  of  range 

0 

0 

Missing/NA 

303 

303 

Outcomes 


CVLT 


List  B  Free 
Recall  Correct 


Parameter  Name 

CVLTTrialBRawScore,  CVLTTrialBStandardScore 

CRF  Field 

List  B  Free  Recall  Correct  Raw  Score,  List  B  Free  Recall 
Correct  Standard  Score 

CRF  Description 

List  B  Free  Recall  Correct  Raw  Score,  List  B  Free  Recall 
Correct  Standard  Score 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Standard  score  from  raw  score  and  age  range/gender 

Permissible  Range 

0-16, -5.0-5.0 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  296  patients 

List  B  Free  Recall  Correct 
at  6-month 

Raw  Score 

Standard  Score 

N 

296 

296 

Mean 

5.60 

-0.33 

Median 

5 

-0.5 

Min 

0 

-3.5 

Max 

14 

3.5 

SD 

2.36 

1.17 

Out  of  range 

0 

0 

Missing/NA 

303 

303 

Parameter  Name 

CVLTShortDelayFreeRecallRawScore, 

CVLTShortDelayFreeRecallStandardScore 

CRF  Field 

Short  Delay  Free  Recall  Correct  Raw  Score,  Short  Delay  Free 
Recall  Correct  Standard  Score 

CRF  Description 

Short  Delay  Free  Recall  Correct  Raw  Score,  Short  Delay  Free 
Recall  Correct  Standard  Score 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Standard  score  from  raw  score  and  age  range/gender 

Permissible  Range 

0-16, -5.0-5.0 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  296  patients 

Short  Delay  Free  Recall 
Correct  at  6-month 

Raw  Score 

Standard  Score 

N 

296 

296 

Mean 

10.09 

-0.03 

Median 

10 

0 

Min 

0 

-3.5 

Max 

16 

2 

SD 

3.66 

1.15 

Out  of  range 

0 

0 

Missing/NA 

303 

303 

Parameter  Name 

CVLTShortDelayCuedRecallRawScore, 

CVLTShortDelayCuedRecallStandardScore 

CRF  Field 

Short  Delay  Cued  Recall  Correct  Raw  Score,  Short  Delay 
Cued  Recall  Correct  Standard  Score 

CRF  Description 

Short  Delay  Cued  Recall  Correct  Raw  Score,  Short  Delay 
Cued  Recall  Correct  Standard  Score 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Standard  score  from  raw  score  and  age  range/gender 

Permissible  Range 

0-16, -5.0-5.0 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  296  patients 

Short  Delay  Cued  Recall 
Correct  at  6-month 

Raw  Score 

Standard  Score 

N 

296 

296 

Mean 

11.31 

-0.08 

Median 

12 

0 

Min 

0 

-4 

Max 

16 

2.5 

SD 

3.24 

1.13 

Out  of  range 

0 

0 

Missing/NA 

303 

303 

Parameter  Name 

CVLTLongDelayFreeRecallRawScore, 

CVLTLongDelayFreeRecallStandardScore 

CRF  Field 

Long  Delay  Free  Recall  Correct  Raw  Score,  Long  Delay  Free 
Recall  Correct  Standard  Score 

CRF  Description 

Long  Delay  Free  Recall  Correct  Raw  Score,  Long  Delay  Free 
Recall  Correct  Standard  Score 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Standard  score  from  raw  score  and  age  range/gender 

Permissible  Range 

0-16, -5.0-5.0 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  296  patients 

Long  Delay  Free  Recall 
Correct  at  6-month 

Raw  Score 

Standard  Score 

N 

295 

295 

Mean 

10.65 

-0.07 

Median 

11 

0 

Min 

0 

-3 

Max 

16 

2.5 

SD 

3.69 

1.16 

Out  of  range 

0 

0 

Missing/NA 

304 

304 

Parameter  Name 

CVLTLongDelayCuedRecallRawScore, 

CVLTLongDelayCuedRecallStandardScore 

CRF  Field 

Long  Delay  Cued  Recall  Correct  Raw  Score,  Long  Delay 

Cued  Recall  Correct  Standard  Score 

CRF  Description 

Long  Delay  Cued  Recall  Correct  Raw  Score,  Long  Delay 

Cued  Recall  Correct  Standard  Score 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Standard  score  from  raw  score  and  age  range/gender 

Permissible  Range 

0-16, -5.0-5.0 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  296  patients 

Long  Delay  Cued  Recall 
Correct  at  6-month 

Raw  Score 

Standard  Score 

N 

295 

295 

Mean 

11.27 

-0.20 

Median 

12 

0 

Min 

0 

-3.5 

Max 

16 

2 

SD 

3.50 

1.16 

Out  of  range 

0 

0 

Missing/NA 

304 

304 

Outcomes 


CVLT 


Free  Recall 
Intrusions 


Parameter  Name 

CVLTFreeRecallIntrusionsRaw, 

CVLTFreeRecallIntrusionsStandard 

CRF  Field 

Free-Recall  Intrusions  Raw  Score,  Free-Recall  Intrusions 
Standard  Score 

CRF  Description 

Free-Recall  Intrusions  Raw  Score,  Free-Recall  Intrusions 
Standard  Score 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Standard  score  from  raw  score  and  age  range/gender 

Permissible  Range 

0->20,  -5.0-5.0 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  296  patients 

Free  Recall  Intrusions 
at  6-month 

Raw  Score 

Standard  Score 

N 

293 

293 

Mean 

2.03 

0.06 

Median 

1 

0 

Min 

0 

-1 

Max 

20 

5 

SD 

2.89 

0.98 

Out  of  range 

0 

0 

Missing/NA 

306 

306 

Outcomes 


CVLT 


Cued  Recall 
Intrusions 


/ 


Parameter  Name 

CVLTCuedRecallIntrusionsRaw, 

CVLTCuedRecallIntrusionsStandard 

CRF  Field 

Cued-Recall  Intrusions  Raw  Score,  Cued-Recall  Intrusions 
Standard  Score 

CRF  Description 

Cued-Recall  Intrusions  Raw  Score,  Cued-Recall  Intrusions 
Standard  Score 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Standard  score  from  raw  score  and  age  range/gender 

Permissible  Range 

0->27,  -5.0-5.0 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  296  patients 

Cued  Recall  Intrusions 
at  6-month 

Raw  Score 

Standard  Score 

N 

293 

293 

Mean 

1.59 

0.03 

Median 

1 

-0.5 

Min 

0 

-1 

Max 

14 

5 

SD 

2.25 

0.87 

Out  of  range 

0 

0 

Missing/NA 

306 

306 

Outcomes 


CVLT 


Total  Intrusions 


Parameter  Name 

CVLTTotalIntrusionsRaw,  CVLTTotalIntrusionsStandard 

CRF  Field 

Total  Intrusions  Raw  Score,  Total  Intrusions  Standard  Score 

CRF  Description 

Total  Intrusions  Raw  Score,  Total  Intrusions  Standard  Score 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Standard  score  from  raw  score  and  age  range/gender 

Permissible  Range 

0->37,  -5.0-5.0 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  296  patients 

Total  Intrusions 
at  6-month 

Raw  Score 

Standard  Score 

N 

293 

293 

Mean 

3.62 

0.03 

Median 

2 

0 

Min 

0 

-1.5 

Max 

29 

5 

SD 

4.65 

1.06 

Out  of  range 

0 

0 

Missing/NA 

306 

306 

Outcomes 


CVLT 


Total 

Repetitions 


Parameter  Name 

CVLTTotalRepetitionsRaw,  CVLTTotalRepetitionsStandard 

CRF  Field 

Total  Repetitions  Raw  Score,  Total  Repetitions  Standard 
Score 

CRF  Description 

Total  Repetitions  Raw  Score,  Total  Repetitions  Standard 
Score 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Standard  score  from  raw  score  and  age  range/gender 

Permissible  Range 

0->33,  -5.0-5.0 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  296  patients 

Total  Repetitions 
at  6-month 

Raw  Score 

Standard  Score 

N 

293 

293 

Mean 

5.25 

0.22 

Median 

4 

0 

Min 

0 

-1.5 

Max 

27 

5 

SD 

5.04 

1.16 

Out  of  range 

0 

0 

Missing/NA 

306 

306 

Outcomes 


CVLT 


Long-Delay  Yes/No 
Recognition  Hits 


Parameter  Name 

CVLTTotalRecognitionHitsRawScore, 

CVLTTotalRecognitionHitsStandardScore 

CRF  Field 

Long-Delay  Yes/No  Recognition  Hits  Raw  Score,  Long-Delay 
Yes/No  Recognition  Hits  Standard  Score 

CRF  Description 

Long-Delay  Yes/No  Recognition  Hits  Raw  Score,  Long-Delay 
Yes/No  Recognition  Hits  Standard  Score 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Standard  score  from  raw  score  and  age  range/gender 

Permissible  Range 

0-16, -5.0-5.0 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  296  patients 

Long-Delay  Yes/No 
Recognition  Hits  at  6-month 

Raw  Score 

Standard  Score 

N 

295 

295 

Mean 

14.62 

-0.21 

Median 

15 

0 

Min 

0 

-5 

Max 

16 

1 

SD 

2.07 

1.09 

Out  of  range 

0 

0 

Missing/NA 

304 

304 

Outcomes 


CVLT 


Total  Recognition 
Discriminability 


Parameter  Name 

CVLTTotalRecognitionDiscriminabilityRawScore, 

CVLTTotalRecognitionDiscriminabilityStandardScore 

CRF  Field 

Total  Recognition  Discriminability  Raw  Score,  Total 
Recognition  Discriminability  Standard  Score 

CRF  Description 

Total  Recognition  Discriminability  Raw  Score,  Total 
Recognition  Discriminability  Standard  Score 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Standard  score  from  raw  score  and  age  range/gender 

Permissible  Range 

-4.0-4.0,  -5.0-5.0 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  296  patients 

Total  Recognition 
Discriminability  at  6-month 

Raw  Score 

Standard  Score 

N 

295 

295 

Mean 

3.01 

0.05 

Median 

3.1 

0 

Min 

0.3 

-3.5 

Max 

4 

2 

SD 

0.87 

1.04 

Out  of  range 

0 

0 

Missing/NA 

304 

304 

Outcomes 


CHART-SF  (1) 


CHART-SF  Question  1 


Parameter  Name 

CHARTSFAssistPaidHours,  CHARTSFAssistUnpaidHours 

CRF  Field 

CRF  Description 

1.  How  many  hours  in  a  typical  24-hour  day  do  you  have 
someone  with  you  to  provide  physical  assistance  for 
personal  care  activities  such  as  eating,  bathing,  dressing, 
toileting  and  mobility?  Hours  Paid  Assistance,  Hours  unpaid 
(family,  others) 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  332  patients 

CHART-SF  Question  1 
at  6-month 

Hours  Paid 
Assistance 

Hours  unpaid 

N 

332 

332 

Mean 

0.27 

0.74 

Median 

0 

0 

Min 

0 

0 

Max 

24 

24 

SD 

2.33 

3.86 

Out  of  range 

0 

0 

Missing/NA 

268 

267 

Outcomes 


CHART-SF  (1) 


CHART-SF  Question  2 


Parameter  Name 

CHARTSFInHomeAssistTime 

CRF  Field 

CRF  Description 

2.  How  much  time  is  someone  with  you  in  your  home  to 
assist  you  with  activities  that  require  remembering, 
decision  making,  or  judgment? 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  332  patients 

CHART-SF  Question  2  at  6-month 

Count  (N) 

1-  Someone  else  is  always  with  me  to  observe  or  supervise 

11 

2-  Someone  else  is  always  around,  but  they  only  check  on  me  now  and  then 

6 

3-  Sometimes  1  am  left  alone  for  an  hour  or  two 

5 

4-  Sometimes  1  am  left  alone  for  most  of  the  day 

4 

5- 1  have  been  left  alone  all  day  and  all  night,  but  someone  checks  in  on  me 

7 

6  - 1  am  left  alone  without  anyone  checking  on  me 

299 

Missing/NA 

267 

Outcomes 


CHART-SF  (1) 


CHART-SF  Question  3 


Parameter  Name 

CHARTSFOutHomeAssistTime 

CRF  Field 

CRF  Description 

3.  How  much  of  the  time  is  someone  with  you  to  help  you 
with  remembering,  decision  making,  or  judgment  when 
you  go  away  from  your  home? 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  332  patients 

CHART-SF  Question  3  at  6-month 

Count  (N) 

1- 1  am  restricted  from  leaving,  even  with  someone  else 

3 

2-  Someone  is  always  with  me  to  help  with  remembering,  decision  making,  or 

judgment  when  1  go  anywhere 

27 

3- 1  go  to  places  on  my  own  as  long  as  they  are  familiar 

8 

4- 1  do  not  need  help  going  anywhere 

294 

Missing/NA 

227 

Outcomes  CHART-SF  (1)  CHART-SF  Question  4 


Parameter  Name 

CHARTSFOutOfBedHours 

CRF  Field 

CRF  Description 

4.  On  a  typical  day,  how  many  hours  are  you  out  of  bed? 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  332  patients 

CHART-SF  Question  4  at  6-month 

Hours 

N 

332 

Mean 

15.36 

Median 

16 

Min 

0 

Max 

21 

SD 

3.16 

Out  of  range 

0 

Missing/NA 

267 

Outcomes 


CHART-SF  (1) 


CHART-SF  Question  5 


Parameter  Name 

CHARTSFOutOfHouseDays 

CRF  Field 

CRF  Description 

5.  In  a  typical  week,  how  many  days  do  you  get  out  of  your 
house  and  go  somewhere? 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  332  patients 

CHART-SF  Question  5  at  6-month 

Days 

N 

332 

Mean 

5.82 

Median 

7 

Min 

0 

Max 

7 

SD 

1.77 

Out  of  range 

0 

Missing/NA 

267 

Outcomes 


CHART-SF  (1) 


CHART-SF  Question  6 


Parameter  Name 

CHARTSFAwayFromHomeNights 

CRF  Field 

CRF  Description 

6.  In  the  last  year,  how  many  nights  have  you  spent  away 
from  your  home  (excluding  hospitalizations?) 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  332  patients 

CHART-SF  Question  6  at  6-month 

Count (N) 

0  -  None 

61 

1-1-2 

23 

3-3-4 

20 

5  -  5  or  more 

228 

Missing/NA 

267 

Outcomes 


CHART-SF  (2) 


CHART-SF  Question  7 


Parameter  Name 

CHARTSFPaidJobHours,  CHARTSFOccupation 

CRF  Field 

CRF  Description 

7.  How  many  hours  per  week  do  you  spend  working  in  a 
job  for  which  you  get  paid?.  Occupation: 

CRF  Input  Type 

Text  area.  Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical ,  Text 

Calculation  Rule 

Permissible  Range 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  332  patients 

CHART-SF  Question  7  at  6-month 

Hours 

N 

332 

Mean 

17.69 

Median 

0 

Min 

0 

Max 

100 

SD 

22.41 

Out  of  range  (non-numeric) 

1 

Missing/NA 

266 

Occupation  (N) 

200 

Outcomes 


CHART-SF  (2) 


CHART-SF  Question  8 


Parameter  Name 

CHARTSFStudyHours 

CRF  Field 

CRF  Description 

8.  How  many  hours  per  week  do  you  spend  in  school 
working  toward  a  degree  or  in  an  accredited  technical 
training  program  (including  hours  in  class  and  studying)? 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  332  patients 

CHART-SF  Question  8  at  6-month 

Hours 

N 

332 

Mean 

3.36 

Median 

0 

Min 

0 

Max 

60 

SD 

10.36 

Out  of  range  (non-numeric) 

0 

Missing/NA 

267 

Outcomes 


CHART-SF  (2) 


CHART-SF  Question  9 


Parameter  Name 

CHARTSFHomemakingHours 

CRF  Field 

CRF  Description 

9.  How  many  hours  per  week  do  you  spend  in  active 
homemaking  including  parenting,  housekeeping,  and  food 
preparation? 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  332  patients 

CHART-SF  Question  9  at  6-month 

Hours 

N 

332 

Mean 

13.18 

Median 

8 

Min 

0 

Max 

84 

SD 

14.00 

Out  of  range  (non-numeric) 

0 

Missing/NA 

267 

Outcomes 


CHART-SF  (2) 


CHART-SF  Question  10 


Parameter  Name 

CHARTSFMaintenanceHours 

CRF  Field 

CRF  Description 

10.  How  many  hours  per  week  do  you  spend  in  home 
maintenance  activities  such  as  gardening,  house  repairs  or 
home  improvement? 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  332  patients 

CHART-SF  Question  10  at  6-month 

Hours 

N 

332 

Mean 

3.59 

Median 

1 

Min 

0 

Max 

70 

SD 

7.66 

Out  of  range  (non-numeric) 

0 

Missing/NA 

267 

Outcomes 


CHART-SF  (2) 


CHART-SF  Question  11 


Parameter  Name 

CHARTSFRecreationHours 

CRF  Field 

CRF  Description 

11.  How  many  hours  per  week  do  you  spend  in  recreational 
activities  such  as  sports,  exercise,  playing  cards,  or  going  to 
movies? 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  332  patients 

CHART-SF  Question  11  at  6-month 

Hours 

N 

331 

Mean 

13.27 

Median 

10 

Min 

0 

Max 

90 

SD 

13.01 

Out  of  range  (non-numeric) 

0 

Missing/NA 

268 

Outcomes  CHART-SF  (21  CHART-SF  Question  12 


Parameter  Name 

CHARTSFLiveWith 

CRF  Field 

CRF  Description 

12.  How  many  other  people  do  you  live  with? 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  332  patients 

CHART-SF  Question  12  at  6-month 

Number  of  people 

N 

332 

Mean 

2.56 

Median 

1 

Min 

0 

Max 

92 

SD 

7.22 

Out  of  range  (non-numeric) 

0 

Missing/NA 

267 

Outcomes 


CHART-SF  (2) 


CHART-SF  Question  13 


Parameter  Name 

CHARTSFSpouse 

CRF  Field 

CRF  Description 

13.  Is  one  of  them  your  spouse  or  significant  other? 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  332  patients 

CHART-SF  Question  13  at  6-month 

Count (N) 

0-  No 

141 

1-Yes 

134 

9  -  N/A  (lives  alone) 

51 

Missing/NA 

273 

Outcomes 


CHART-SF  (2) 


CHART-SF  Question  14 


Parameter  Name 

CHARTSFRelatives 

CRF  Field 

CRF  Description 

14.  Of  the  people  you  live  with,  how  many  are  relatives 
(not  including  your  spouse)? 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  332  patients 

CHART-SF  Question  14  at  6-month 

Number  of  people 

N 

332 

Mean 

0.83 

Median 

0 

Min 

0 

Max 

7 

SD 

1.40 

Out  of  range  (non-numeric) 

1 

Missing/NA 

266 

Outcomes 


CHART-SF  (2) 


CHART-SF  Question  15 


Parameter  Name 

CHARTSFRelatives 

CRF  Field 

CRF  Description 

15.  How  many  business  or  organizational  associates  do  you 
visit,  phone,  or  write  to  at  least  once  a  month? 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  332  patients 

CHART-SF  Question  15  at  6-month 

Number  of  people 

N 

332 

Mean 

15.38 

Median 

3 

Min 

0 

Max 

500 

SD 

45.22 

Out  of  range  (non-numeric) 

1 

Missing/NA 

266 

Outcomes 


CHART-SF  (2) 


CHART-SF  Question  16 


Parameter  Name 

CHARTSFContactFriends 

CRF  Field 

CRF  Description 

16.  How  many  friends  (non-relatives  contacted  outside 
business  or  organizational  settings)  do  you  visit,  phone,  or 
write  to  at  least  once  a  month? 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  332  patients 

CHART-SF  Question  16  at  6-month 

Number  of  people 

N 

332 

Mean 

15.24 

Median 

7 

Min 

0 

Max 

300 

SD 

31.74 

Out  of  range  (non-numeric) 

0 

Missing/NA 

267 

Outcomes 


CHART-SF  (2) 


CHART-SF  Question  17 


Parameter  Name 

CHARTSFContactStrangers 

CRF  Field 

CRF  Description 

17.  With  how  many  strangers  have  you  initiated  a 
conversation  in  the  last  month  (for  example,  to  ask 
information  or  place  an  order)? 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  332  patients 

CHART-SF  Question  17  at  6-month 

Count (N) 

0-  No 

25 

1-1-2 

41 

3-3-5 

57 

6  -  6  or  more 

209 

Missing/NA 

267 

Outcomes 


CHART-SF  (3) 


CHART-SF  Question  18 


Parameter  Name 

CHARTSFIncome 

CRF  Field 

CRF  Description 

18.  Approximately  what  was  the  combined  annual  income, 
in  the  last  year,  of  all  family  members  in  your  household? 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  332  patients 

CHART-SF  Question  18  at  6-month 

Count (N) 

5000  -  Less  than  10,000 

33 

12500  -  Less  than  15,000 

20 

17500  -  Less  than  20,000 

15 

22500  -  Less  than  25,000 

51 

30000  -  Less  than  35,000 

42 

42500  -  Less  than  50,000 

38 

62500  -  Less  than  75,000 

38 

80000  -  75,000  or  more 

74 

Missing/NA 

288 

Outcomes 


CHART-SF  (3) 


CHART-SF  Question  19 


Parameter  Name 

CHARTSFMedicalCareExpenses 

CRF  Field 

CRF  Description 

19.  Approximately  how  much  did  you  pay  last  year  for 
medical  care  expenses? 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  332  patients 

CHART-SF  Question  19  at  6-month 

Count (N) 

500  -  Less  than  1000 

155 

1750  -  Less  than  2500 

61 

3750  -  Less  than  5000 

33 

7500  -  Less  than  10000 

25 

15000  - 10000  or  more 

34 

Missing/NA 

291 

Outcomes 


CHART-SF  (3) 


Scoring 


Parameter  Name 

CHARTSFPhysicalTotal,  CHARTSFCognitiveTotal, 
CFIARTSFMobilityTotal,  CFIARTSFOccupationTotal, 
CFIARTSFSocialIntegrationTotal,  CFIARTSFSelfSufficientTotal 

CRF  Field 

CRF  Description 

Physical  Total,  Cognitive  Total,  Mobility  Total,  Occupation 
Total,  Social  Integration  Total,  Self  Sufficient  Total 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  332  patients 

CHART-SF 
Scoring 
at  6-month 

Physical 

Total 

Cognitive 

Total 

Mobility 

Total 

Occupation 

Total 

Social 

Integration 

Total 

Self 

Sufficient 

Total 

N 

332 

332 

332 

332 

332 

305 

Mean 

95.93 

93.18 

92.69 

75.49 

91.66 

77.21 

Median 

100 

100 

100 

100 

100 

100 

Min 

4 

0 

0 

0 

0 

0 

Max 

100 

100 

100 

100 

100 

100 

SD 

17.88 

20.21 

14.85 

32.75 

18.68 

32.76 

Out  of  range 

0 

0 

0 

0 

0 

0 

Missing/NA 

267 

267 

267 

267 

267 

294 

Outcomes 


Extended  Glasgow 

Outcome  Scale  (1) 


Person 

responding  to 

GOSE 

_  -  ✓ 


Parameter  Name 

GOSEResponse 

CRF  Field 

Respondent: 

CRF  Description 

Person  responding  to  GOSE 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

Person  responding  to  GOSE 

Count  at  3-month 
(N) 

Count  at  6-month 
(N) 

0  -  Patient  alone 

389 

353 

1  -  Re lative/friend/ca retaker  alone 

27 

22 

2  -  Patient  plus 
re  1  at  i  ve/f  r  i  e  n  d/ca  reta  ke  r 

11 

7 

Missing/NA 

172 

217 

Outcomes 


Extended  Glasgow 

Outcome  Scale  (1) 


GOSE 

Question  1 


Parameter  Name 

GOSESimpleCommands 

CRF  Field 

1.  Is  the  head-injured  person  able  to  obey  simple 
commands  or  say  any  words? 

CRF  Description 

1.  Is  the  head-injured  person  able  to  obey  simple 
commands  or  say  any  words? 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

GOSE  Question  1 

Count  at  3-month  (N) 

Count  at  6-month  (N) 

0  -  No  (VS) 

2 

1 

1-Yes 

428 

381 

Missing/NA 

169 

217 

Outcomes 


Extended  Glasgow 

Outcome  Scale  (1) 

/ 


GOSE 

Question  2 


Parameter  Name 

GOSEAssistanceNeeded,  GOSENeedFreqHelp, 
GOSEIndependentBefore 

CRF  Field 

2a.  Is  the  assistance  of  another  person  at  home  essential  every  day 
for  some  activities  of  daily  living?,  2b.  Do  they  need  frequent  help  of 
someone  to  be  around  at  home  most  of  the  time?,  2c.  Was 
assistance  at  home  essential  before  the  injury? 

CRF  Description 

2a.  Is  the  assistance  of  another  person  at  home  essential  every  day 
for  some  activities  of  daily  living?,  2b.  Do  they  need  frequent  help  of 
someone  to  be  around  at  home  most  of  the  time?,  2c.  Was 
assistance  at  home  essential  before  the  injury? 

CRF Input  Type 

Dropdown 

NIND2.0  CDE  ID 

NIND2.0  CDE  Name 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation  for 
missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

GOSE  Question  2 

Count  at  3-month  (N) 

Count  at  6-month  (N) 

2a.  Assistance  needed 

0-No 

379 

351 

1-Yes 

51 

29 

Missing/NA 

169 

219 

2b.  Need  frequent  help 

0  -  No  (upper  SD) 

20 

11 

1  -  Yes  (lower  SD) 

32 

18 

Missing/NA 

547 

570 

2c.  Independent  before 

0-No 

43 

25 

1-Yes 

8 

3 

Missing/NA 

548 

571 

Outcomes 


Extended  Glasgow 

Outcome  Scale  (1) 


GOSE 

Question  3 


Parameter  Name 

GOSEShopAlone,  GOSEShopAloneBefore 

CRF  Field 

3a.  Are  they  able  to  shop  without  assistance?,  3b.  Were 
they  able  to  shop  without  assistance  before? 

CRF  Description 

3a.  Are  they  able  to  shop  without  assistance?,  3b.  Were 
they  able  to  shop  without  assistance  before? 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

GOSE  Question  3 

Count  at  3-month  (N)  Count  at  6-month  (N) 

3a.  Able  to  shop  alone 

0  -  No  (upper  SD) 

46 

24 

1-Yes 

379 

353 

Missing/NA 

174 

222 

3b.  Shop  alone  before 

0-No 

12 

4 

1-Yes 

376 

347 

Missing/NA 

211 

248 

Outcomes 


Extended  Glasgow 

Outcome  Scale  (1) 


GOSE 

Question  4 


Parameter  Name 

GOSETravelAlone,  GOSETravelAloneBefore 

CRF  Field 

4a.  Are  they  able  to  travel  locally  without  assistance?,  4b. 
Were  they  able  to  travel  locally  without  assistance  before 
the  injury? 

CRF  Description 

4a.  Are  they  able  to  travel  locally  without  assistance?,  4b. 
Were  they  able  to  travel  locally  without  assistance  before 
the  injury? 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

GOSE  Question  4 

Count  at  3-month  (N)  Count  at  6-month  (N) 

4a.  Able  to  travel  alone 

0  -  No  (upper  SD) 

47 

27 

1-Yes 

381 

350 

Missing/NA 

171 

222 

4b.  Travel  alone  before 

0-No 

13 

5 

1-Yes 

375 

349 

Missing/NA 

211 

245 

Outcomes 


Extended  Glasgow 

Outcome  Scale  (1) 


GOSE 

Question  5 


Parameter  Name 

GOSEWork,  GOSEWorkRestriction,  GOSEWorkRestrictChange 

CRF  Field 

5a.  Are  they  currently  able  to  work  (or  look  after  others  at  home)  to 
their  previous  capacity?,  5b.  How  restricted  are  they?,  5c.  Were  they 
either  working  or  seeking  employment  before  the  injury  (answer 
'yes')  or  were  they  doing  neither  (answer  'no')? 

CRF  Description 

5a.  Are  they  currently  able  to  work  (or  look  after  others  at  home)  to 
their  previous  capacity?,  5b.  How  restricted  are  they?,  5c.  Were  they 
either  working  or  seeking  employment  before  the  injury  (answer 
'yes')  or  were  they  doing  neither  (answer  'no')? 

CRF Input  Type 

Dropdown 

NIND2.0  CDE  ID 

NIND2.0  CDE  Name 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation  for 
missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

GOSE  Question  5 

Count  at  3-month  (N) 

Count  at  6-month  (N) 

5o.  Able  to  work 

0-No 

154 

115 

1-Yes 

276 

261 

Missing/NA 

169 

223 

5b.  Work  restriction 

1  -  Reduced  work  capacity  (upper 
MD) 

82 

55 

2  -  Able  to  work  only  in  a 
sheltered  workshop  or  non¬ 
competitive  job  or  currently 
unable  to  work  (Lower  MD) 

68 

52 

Missing/NA 

449 

492 

5c.  Work  restriction  change 

0-No 

47 

34 

1-Yes 

102 

82 

Missing/NA 

450 

483 

Outcomes 


Extended  Glasgow 

Outcome  Scale  (2) 


GOSE 

Question  6 


Parameter  Name 

GOSEResumeSocialActivity,  GOSESocialActivityRestrict, 
GOSESocialActivityRestrictChange 

CRF  Field 

6a.  Are  they  able  to  resume  regular  social  and  leisure  activities 
outside  home?,  6b.  What  is  the  extent  of  restriction  on  their  social 
and  leisure  activities?,  6c.  Did  they  engage  in  regular  social  and 
leisure  activities  outside  home  before  the  injury? 

CRF  Description 

6a.  Are  they  able  to  resume  regular  social  and  leisure  activities 
outside  home?,  6b.  What  is  the  extent  of  restriction  on  their  social 
and  leisure  activities?,  6c.  Did  they  engage  in  regular  social  and 
leisure  activities  outside  home  before  the  injury? 

CRF Input  Type 

Dropdown 

NIND2.0  CDE  ID 

NIND2.0  CDE  Name 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation  for 
missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

GOSE  Question  6 

Count  at  3-month  (N) 

Count  at  6-month  (N) 

6a.  Able  to  resume  social  activity 

0-No 

168 

118 

1-Yes 

260 

260 

Missing/NA 

171 

221 

6b.  Social  activity  restriction 

1  -  Participate  a  bit  less;  at  least 
half  as  often  as  before  injury 
(Lower  GR) 

49 

33 

2  -  Participate  much  less;  less 
than  half  as  often  (Upper  MD) 

60 

44 

3  -  Unable  to  participate;  rarely, 
if  ever,  take  part  (Lower  MD) 

53 

40 

Missing/NA 

437 

482 

6c.  Social  activity  change 

0-No 

12 

12 

1-Yes 

144 

107 

Missing/NA 

443 

480 

Outcomes 


Extended  Glasgow 

Outcome  Scale  (2) 


GOSE 

Question  7 


Parameter  Name 

GOSEFamilyDisrupt,  GOSEFamilyDisruptExtent, 
GOSEFamilyDisruptChange 

CRF  Field 

7a.  Has  there  been  family  or  friendship  disruption  due  to 
psychological  problems?,  7b.  What  has  been  the  extent  of  disruption 
or  strain?,  7c.  Were  there  problems  with  family  or  friends  before  the 
injury? 

CRF  Description 

7a.  Has  there  been  family  or  friendship  disruption  due  to 
psychological  problems?,  7b.  What  has  been  the  extent  of  disruption 
or  strain?,  7c.  Were  there  problems  with  family  or  friends  before  the 
injury? 

CRF Input  Type 

Dropdown 

NIND2.0  CDE  ID 

NIND2.0  CDE  Name 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation  for 
missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

GOSE  Question  7 

Count  at  3-month  (N) 

Count  at  6-month  (N) 

7a.  Family  disrupt 

0-No 

325 

266 

1-Yes 

105 

111 

Missing/NA 

169 

222 

7b.  Extent  of  disrupt 

1  -  Occasional  -  less  than  weekly 
(Lower  GR) 

42 

48 

2  -  Frequent  -  once  a  week  or 
more,  but  not  tolerable  (Upper 
MD) 

37 

41 

3  -  Constant  -  daily  and 
intolerable  (Lower  MD) 

24 

20 

Missing/NA 

496 

490 

6c.  Disrupt  change 

0-No 

86 

89 

1-Yes 

15 

18 

Missing/NA 

498 

492 

Outcomes 


Extended  Glasgow 

Outcome  Scale  (2) 


GOSE 

Question  8 


Parameter  Name 

GOSEOtherCurrentProb,  GOSEOtherCurrentProbWorse 

CRF  Field 

8a.  Are  there  any  other  current  problems  relating  to  the 
injury  which  affect  daily  life?,  8b.  Were  similar  problems 
present  before  the  injury? 

CRF  Description 

8a.  Are  there  any  other  current  problems  relating  to  the 
injury  which  affect  daily  life?,  8b.  Were  similar  problems 
present  before  the  injury? 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

GOSE  Question  8 

Count  at  3-month  (N) 

Count  at  6-month  (N) 

8a.  Other  current  problems 

0  -  No  (upper  GR) 

154 

140 

1  -  Yes  (lower  GR) 

276 

239 

Missing/NA 

169 

220 

8b.  Problems  before 

0-No 

381 

334 

1-Yes 

16 

17 

Missing/NA 

202 

248 

Outcomes 


Extended  Glasgow 

Outcome  Scale  (2) 


GOSE  Epilepsy 


Parameter  Name 

GOSEEpilepsyFits,  GOSEEpilepsyRisk 

CRF  Field 

Since  the  injury  has  the  head  injured  person  had  any 
epileptic  fits?.  Have  they  been  told  that  they  are  currently 
at  risk  of  developing  epilepsy? 

CRF  Description 

Since  the  injury  has  the  head  injured  person  had  any 
epileptic  fits?.  Have  they  been  told  that  they  are  currently 
at  risk  of  developing  epilepsy? 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

GOSE  Epilepsy 

Count  at  3-month  (N)  Count  at  6-month  (N) 

Any  epileptic  fits 

0-No 

409 

359 

1-Yes 

17 

20 

Missing/NA 

173 

220 

Epilepsy  risk 

0-No 

359 

317 

1-Yes 

66 

62 

Missing/NA 

174 

220 

Outcomes 


Extended  Glasgow 

Outcome  Scale  (2) 


GOSE 

Outcome 

Factor 


/ 


✓ 


Parameter  Name 

GOSEOutcomeFactor 

CRF  Field 

What  is  the  most  important  factor  in  outcome? 

CRF  Description 

What  is  the  most  important  factor  in  outcome? 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

GOSE  Outcome  Factor 

Count  at  3-month  (N)  Count  at  6-month  (N) 

1  -  Effects  of  head  injury 

281 

252 

2  -  Effects  of  illness  or  injury 

to  another  part  of  the  body 

48 

19 

3  -A  mixture  of  these 

102 

107 

Missing/NA 

168 

221 

Outcomes 


Extended  Glasgow 

Outcome  Scale  (2) 


GOSE  Score 


Parameter  Name 

GOSEScore 

CRF  Field 

CRF  Description 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

GOSE  Score 

Count  at  3-month  (N)  Count  at  6-month  (N) 

1-Dead 

25 

28 

2-Vegetative  State  (VS) 

2 

1 

3-Lower  Severe  Disability 
(Lower  SD) 

22 

17 

4-Upper  Severe  Disability 
(Upper  SD) 

20 

11 

5-Lower  Moderate  Disability 
(Lower  MD) 

53 

48 

6-Upper  Moderate  Disability 
(Upper  MD) 

72 

69 

7-Lower  Good  Recovery 
(Lower  GR) 

133 

114 

8-Upper  Good  Recovery 
(Upper  GR) 

129 

127 

Missing/NA 

143 

184 

Functional 


Outcomes 


Independence 

Measure  (1) 


Eating/ 

Grooming/ 

Bathing 


Parameter  Name 

FIMEating,  FlMGrooming,  FIMBathing 

CRF  Field 

CRF  Description 

Eating,  Grooming,  Bathing 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  133  patients 

Count  at  6-month 

Eating  (N) 

Grooming  (N) 

Bathing  (N) 

0  -  Not  done  at  all 

1 

1 

1 

1  -  Total  assistance  (client  0%+) 

0 

1 

2 

2  -  Maximal  assistance  (client  25%+) 

1 

0 

1 

3  -  Moderate  assistance  (client  50%+) 

0 

0 

0 

4  -  Minimal  assistance  (client  75%+) 

0 

0 

2 

5  -  Supervision 

4 

1 

0 

6  -  Modified  independence 

3 

0 

0 

7  -  Complete  independence 

104 

110 

107 

Missing/NA 

486 

486 

486 

Functional 

Outcomes  Independence 

Measure  (1) 


Dressing-  upper  body/ 
Dressing-  lower  body/ 
Toileting 


/' 


/ 


Parameter  Name 

FlMDressingUpperBody,  FlMDressingLowerBody, 
FIMToileting 

CRF  Field 

CRF  Description 

Dressing-  upper  body.  Dressing-  lower  body.  Toileting 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  133  patients 

Count  at  6-month 

Dressing- 
upper  body 
(N) 

Dressing- 
lower  body 
(N) 

Toileting 

(N) 

0  -  Not  done  at  all 

1 

1 

1 

1  -  Total  assistance  (client  0%+) 

1 

1 

1 

2  -  Maximal  assistance  (client  25%+) 

0 

0 

0 

3  -  Moderate  assistance  (client  50%+) 

1 

1 

1 

4  -  Minimal  assistance  (client  75%+) 

1 

3 

0 

5  -  Supervision 

1 

1 

0 

6  -  Modified  independence 

1 

1 

1 

7  -  Complete  independence 

107 

105 

109 

Missing/NA 

486 

486 

486 

Functional  Bladder  management/ 

Outcomes  Independence  Bowel  management/ 

Measure  (2)  Bed,  chair,  wheelchair  / 


Parameter  Name 

FIMBIadder,  FIMBowelManagement, 
FIMBedChairWheelchair 

CRF  Field 

CRF  Description 

Bladder  management.  Bowel  management.  Bed,  chair, 
wheelchair 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  133  patients 

Count  at  6-month 

Bladder 

(N) 

Bowel 

(N) 

Bed,  chair, 
wheelchair  (N) 

0  -  Not  done  at  all 

1 

1 

1 

1  -  Total  assistance  (client  0%+) 

1 

1 

1 

2  -  Maximal  assistance  (client  25%+) 

0 

0 

0 

3  -  Moderate  assistance  (client  50%+) 

0 

0 

1 

4  -  Minimal  assistance  (client  75%+) 

0 

0 

0 

5  -  Supervision 

0 

0 

0 

6  -  Modified  independence 

0 

1 

3 

7  -  Complete  independence 

111 

110 

107 

Missing/NA 

486 

486 

486 

Outcomes 


Functional 

Independence 

Measure  (2) 


Toilet/ 

Tub,  shower/ 
Walk 


Parameter  Name 

FIMToilet,  FIMTubShower,  FIMWalk 

CRF  Field 

CRF  Description 

Toilet,  Tub,  shower.  Walk 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  133  patients 

Count  at  6-month 

Toilet  (N) 

Tub,  shower  (N) 

Walk  (N) 

0  -  Not  done  at  all 

1 

2 

1 

1  -  Total  assistance  (client  0%+) 

1 

1 

1 

2  -  Maximal  assistance  (client  25%+) 

0 

0 

2 

3  -  Moderate  assistance  (client  50%+) 

1 

1 

0 

4  -  Minimal  assistance  (client  75%+) 

0 

1 

0 

5  -  Supervision 

0 

0 

1 

6  -  Modified  independence 

2 

2 

8 

7  -  Complete  independence 

108 

106 

100 

Missing/NA 

486 

486 

486 

Functional  Stairs/ 

Outcomes  Independence  Comprehension/ 

Measure  (3)  Expression 


Parameter  Name 

FIMStairs,  FlMComprehension,  FIMExpression 

CRF  Field 

CRF  Description 

Stairs,  Comprehension  (auditory).  Expression  (verbal) 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  133  patients 

Count  at  6-month 

Stairs  (N) 

Comprehension 

(N) 

Expression 

(N) 

0  -  Not  done  at  all 

4 

1 

1 

1  -  Total  assistance  (client  0%+) 

0 

0 

0 

2  -  Maximal  assistance  (client  25%+) 

0 

0 

0 

3  -  Moderate  assistance  (client  50%+) 

0 

1 

2 

4  -  Minimal  assistance  (client  75%+) 

1 

2 

0 

5  -  Supervision 

2 

1 

0 

6  -  Modified  independence 

10 

4 

5 

7  -  Complete  independence 

96 

104 

105 

Missing/NA 

486 

486 

486 

Functional  Socialinteraction/ 

Outcomes  Independence  Problem  solving/ 

Measure  (3)  Memory 


Parameter  Name 

FIMSocialInteraction,  FIMProblemSolving,  FIMMemory 

CRF  Field 

CRF  Description 

Social  interaction.  Problem  solving.  Memory 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

6-month  result  available  for  133  patients 

Count  at  6-month 

Social  Problem 

interaction  (N)  solving  (N)  Memory  (N) 

0  -  Not  done  at  all 

1 

1 

1 

1  -  Total  assistance  (client  0%+) 

0 

0 

0 

2  -  Maximal  assistance  (client  25%+) 

0 

0 

1 

3  -  Moderate  assistance  (client  50%+) 

1 

2 

13 

4  -  Minimal  assistance  (client  75%+) 

2 

5 

2 

5  -  Supervision 

0 

5 

3 

6  -  Modified  independence 

3 

7 

8 

7  -  Complete  independence 

106 

93 

85 

Missing/NA 

486 

486 

486 

Outcomes 


Neurological 

Assessment 


Time  Since  Injury 


Parameter  Name 

NeuroTimeSincelnj 

CRF  Field 

Time  Since  Injury 

CRF  Description 

Time  Since  Injury 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Time  of  assessment-Time  of  injury 

Permissible  Range 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

Time  Since  Injury 

3-month  (hours) 

6-month  (hours) 

N 

421 

375 

Mean 

97.42 

192.31 

Median 

94.55 

185.90 

Min 

69.60 

157.97 

Max 

364.97 

349.95 

SD 

18.73 

23.00 

Out  of  range  (expired) 

2 

4 

Missing/NA 

178 

224 

Outcomes 


Neurological 

Assessment 


Physical  (1) 


Parameter  Name 

NeuroPhysHeadache,  NeuroPhysNausea, 
NeuroPhysVomiting,  NeuroPhysBalanceProbI, 
NeuroPhysDizziness 

CRF  Field 

CRF  Description 

Headache,  Nausea,  Vomiting,  Balance  Problems,  Dizziness 

CRF  Input  Type 

Radio 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

Physical  (1) 

Count  at  3-month  (N) 

Count  at  6-month  (N) 

Heodoche 

0-No 

286 

233 

1-Yes 

154 

149 

Missing/NA 

159 

217 

Nausea 

0-No 

380 

315 

1-Yes 

60 

68 

Missing/NA 

159 

216 

Vomiting 

0-No 

412 

352 

1-Yes 

28 

31 

Missing/NA 

159 

216 

Balance  Problems 

0-No 

302 

259 

1-Yes 

137 

123 

Missing/NA 

160 

217 

Dizziness 

0-No 

306 

243 

1-Yes 

134 

139 

Missing/NA 

159 

217 

Outcomes 


Neurological 

Assessment 


Physical  (2) 


Parameter  Name 

NeuroPhysVisualProbI,  NeuroPhysFatigue, 
NeuroPhysLightSensitivity,  NeuroPhysNoiseSensitivity, 
NeuroPhysNumbnessTingling 

CRF  Field 

CRF  Description 

Visual  Problems,  Fatigue,  Sensitivity  to  Light,  Sensitivity  to 
Noise,  Numbness/Tingling 

CRF  Input  Type 

Radio 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

Physical  (2) 

Count  at  3-month  (N) 

Count  at  6-month  (N) 

Visual  Problems 

0-No 

352 

284 

1-Yes 

88 

98 

Missing/NA 

159 

217 

Fatigue 

0-No 

268 

208 

1-Yes 

172 

174 

Missing/NA 

159 

217 

Sensitivity  to  Light 

0-No 

360 

299 

1-Yes 

79 

84 

Missing/NA 

160 

216 

Sensitivity  to  Noise 

0-No 

363 

289 

1-Yes 

77 

94 

Missing/NA 

159 

216 

Numbness/Tingling 

0-No 

328 

264 

1-Yes 

112 

117 

Missing/NA 

159 

218 

Outcomes 


Neurological 

Assessment 


Sleep 


Parameter  Name 

NeuroSleepDrowsiness,  NeuroSleepSleepingLess, 
NeuroSleepSleepingMore,  NeuroSleepTroubleFallingAsleep 

CRF  Field 

CRF  Description 

Drowsiness,  Sleeping  less  than  usual.  Sleeping  more  than 
usual.  Trouble  falling  asleep 

CRF  Input  Type 

Radio 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

Sleep 

Count  at  3-month  (N) 

Count  at  6-month  (N) 

Drowsiness 

0-No 

304 

243 

1-Yes 

136 

139 

Missing/NA 

159 

217 

Sleeping  less  than  usual 

0-No 

342 

272 

1-Yes 

98 

110 

Missing/NA 

159 

217 

Sleeping  more  than  usual 

0-No 

352 

294 

1-Yes 

88 

88 

Missing/NA 

159 

217 

Trouble  falling  asleep 

0-No 

334 

252 

1-Yes 

106 

131 

Missing/NA 

159 

217 

Outcomes 


Cognitive 


Neurological 

Assessment 


Parameter  Name 

NeuroCognitiveFoggy,  NeuroCognitiveSlowedDown, 
NeuroCognitiveDiffConcentrating, 

NeuroCognitiveDiff  Remembering 

CRF  Field 

CRF  Description 

Feeling  mentally  foggy.  Feeling  slowed  down.  Difficulty 
concentrating.  Difficulty  remembering 

CRF  Input  Type 

Radio 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

Cognitive 

Count  at  3-month  (N) 

Count  at  6-month  (N) 

Feeling  mentally  foggy 

0-No 

300 

247 

1-Yes 

140 

135 

Missing/NA 

159 

217 

Feeling  slowed  down 

0-No 

298 

241 

1-Yes 

142 

141 

Missing/NA 

159 

217 

Difficulty  concentrating 

0-No 

299 

218 

1-Yes 

141 

164 

Missing/NA 

159 

217 

Difficulty  remembering 

0-No 

250 

187 

1-Yes 

189 

195 

Missing/NA 

159 

217 

Outcomes 


Emotional 


Neurological 

Assessment 


Parameter  Name 

NeuroEmotionalIrritability,  NeuroEmotionalSadness, 

NeuroEmotionalMoreEmotional, 

NeuroEmotionalNervousness 

CRF  Field 

CRF  Description 

Irritability,  Sadness,  More  emotional.  Nervousness 

CRF  Input  Type 

Radio 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

Emotional 

Count  at  3-month  (N) 

Count  at  6-month  (N) 

Irritobility 

0-No 

305 

220 

1-Yes 

134 

162 

Missing/NA 

160 

217 

Sadness 

0-No 

341 

253 

1-Yes 

98 

129 

Missing/NA 

160 

217 

More  emotional 

0-No 

328 

262 

1-Yes 

112 

120 

Missing/NA 

159 

217 

Nervousness 

0-No 

320 

254 

1-Yes 

120 

128 

Missing/NA 

159 

217 

Outcomes 


Neurological 

Assessment 


Worsen 


Parameter  Name 

NeuroWorsenPhysActivity,  NeuroWorsenCognitiveActivity 

CRF  Field 

CRF  Description 

Physical  activity.  Cognitive  activity 

CRF  Input  Type 

Radio 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

Worsen 

Count  at  3-month  (N) 

Count  at  6-month  (N) 

Physical  activity 

0-No 

329 

294 

1-Yes 

109 

88 

Missing/NA 

161 

217 

Cognitive  activity 

0-No 

319 

265 

1-Yes 

118 

118 

Missing/NA 

162 

216 

Outcomes 


Neurological 

Assessment 


Overall  Rating 


Parameter  Name 

NeuroOverallRating 

CRF  Field 

CRF  Description 

How  different  is  the  person  acting  compared  to  his/her 
usual  self? 

CRF  Input  Type 

Radio 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

Overall  Rating 

Count  at  3-month  (N)  Count  at  6-month  (N) 

1-Normal 

154 

126 

2 

109 

97 

3 

80 

67 

4 

42 

48 

5 

29 

22 

6-Very  Different 

25 

22 

Missing/NA 

160 

217 

Outcomes 


Post  Discharge  & 
Outpatient  Care  (1) 


Time  Since  Injury 


Parameter  Name 

PostTimeSincelnj 

CRF  Field 

Time  Since  Injury 

CRF  Description 

Time  Since  Injury 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Time  of  assessment-Time  of  injury 

Permissible  Range 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

Some  records  are  at  the  patient  death  time  and  not  the 
follow-up. 

Time  Since  Injury 

3-month  (hours) 

6-month  (hours) 

N 

439 

245 

Mean 

95.24 

186.25 

Median 

94.14 

184.51 

Min 

1.63 

2.04 

Max 

162.31 

349.87 

SD 

17.14 

29.50 

Out  of  range 

0 

0 

Missing/NA 

160 

354 

Outcomes 


Post  Discharge  & 
Outpatient  Care  (1) 


Patient  Outcome 


Parameter  Name 

PostPatientOutcome 

CRF  Field 

Patient  Outcome 

CRF  Description 

Patient  Outcome 

CRF  Input  Type 

Radio 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

Patient  Outcome 

Count  at  3-month  (N) 

Count  at  6-month  (N) 

0  -  Dead 

19 

14 

1-  Alive 

442 

388 

Missing/NA 

138 

197 

Outcomes 


Post  Discharge  & 
Outpatient  Care  (1) 


Cause  Of  Death 


Parameter  Name 

PostCauseOf Death,  PostCauseOfDeathOther 

CRF  Field 

Cause  Of  Death,  Other  Cause  Of  Death 

CRF  Description 

Cause  Of  Death,  Other  Cause  Of  Death 

CRF  Input  Type 

Checkbox ,  Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical,  Text 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

Cause  Of  Death 

Count  at  3-month  (N)  Count  at  6-month  (N) 

1  -  Head  injury/initial  injury 

12 

8 

2  -Head  injury/secondary 
intracranial  damage 

0 

0 

3  -  Systemic  trauma 

0 

0 

4  -  Medical  complications 

1 

1 

5  -  Other 

2 

0 

Missing/NA 

584 

590 

Other  Cause  Of  Death 

2 

0 

Outcomes 


Post  Discharge  & 
Outpatient  Care  (1) 


Patient  Residence 


Parameter  Name 

PostPatientResidenceStatus 

CRF  Field 

Patient  Residence 

CRF  Description 

Patient  Residence 

CRF  Input  Type 

Radio 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

Patient  Residence 

Count  at  3-month  (N)  Count  at  6-month  (N) 

0 

0 

10 

1  -  On  date  of  assessment: 

437 

380 

2  -On  date  of  death: 

15 

0 

Missing/NA 

147 

209 

Outcomes 


Post  Discharge  & 
Outpatient  Care  (1) 


Residence 


Parameter  Name 

PostPatientResidence,  PostPatientResidenceOther 

CRF  Field 

Residence,  Other  Residence 

CRF  Description 

Residence,  Other  Patient  Residence  (not  in  dropdown  list) 

CRF  Input  Type 

Radio,  Text 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical,  Text 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

Residence 

Count  at  3-month  (N)  Count  at  6-month  (N) 

1  -  Home 

396 

349 

2  -  Hospital 

13 

9 

3  -  Rehab  center 

8 

3 

4  -  Nursing  home 

6 

9 

5  -  Other 

25 

15 

Missing/NA 

151 

214 

Other  Patient  Residence 

25 

15 

Outcomes 


Post  Discharge  & 
Outpatient  Care  (1) 


Return  to 
work/school 


Parameter  Name 

PostReturnToWork 

CRF  Field 

Return  to  work/school 

CRF  Description 

Return  to  work/school 

CRF  Input  Type 

Radio 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

Return  to  work/school 

Count  at  3-month  (N)  Count  at  6-month  (N) 

1-No 

102 

82 

2  -  Sheltered 

1 

3 

3  -  Partial 

29 

21 

4-  Full 

210 

199 

5-N/A 

100 

81 

6  -  Unknown 

1 

2 

Missing/NA 

116 

211 

Outcomes 


Post  Discharge  & 
Outpatient  Care  (1) 


Family 

Strain/disruption 


Parameter  Name 

PostFamilyStrain 

CRF  Field 

Family  Strain/disruption 

CRF  Description 

Family  Strain/disruption 

CRF  Input  Type 

Radio 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

Family  Strain/disruption 

Count  at  3-month  (N)  Count  at  6-month  (N) 

1  -  None 

336 

268 

2  -  Minor 

46 

48 

3  -  Moderate 

38 

48 

4  -  Severe 

19 

20 

Missing/NA 

160 

215 

Outcomes 


Post  Discharge  & 
Outpatient  Care  (1) 


Effect  on  marriage 


Parameter  Name 

PostMarriageEffect 

CRF  Field 

Effect  on  marriage 

CRF  Description 

Effect  on  marriage 

CRF  Input  Type 

Radio 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

Effect  on  marriage 

Count  at  3-month  (N)  Count  at  6-month  (N) 

1  -  None 

206 

160 

2  -  Separated 

4 

6 

3  -  Divorced 

2 

1 

4-N/A 

227 

215 

Missing/NA 

160 

217 

Outcomes 


Post  Discharge  & 
Outpatient  Care  (1) 


Legal  Issues 


Parameter  Name 

PostLegallssues 

CRF  Field 

Is  the  patient  currently  involved  with  any  legal  issues 
resulting  from  the  injuries  incurred  from  the  original 
incident? 

CRF  Description 

Patient  involved  in  legal  issues  resulting  from  incident? 

CRF  Input  Type 

Radio 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

Legal  Issues 

Count  at  3-month  (N)  Count  at  6-month  (N) 

0-  No 

340 

304 

1-Yes 

72 

70 

2  -  Don't  know 

27 

11 

Missing/NA 

160 

214 

Outcomes 


Post  Discharge  & 
Outpatient  Care  (1) 


Rehabilitation 


Parameter  Name 

PostRehab 

CRF  Field 

Rehabilitation 

CRF  Description 

Type  of  Rehabilitation 

CRF  Input  Type 

Radio 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

Rehabilitation 

Count  at  3-month  Count  at  6-month 
(N)  (N) 

1  -  None 

303 

225 

2  -  Only  as  outpatient 

59 

89 

3  -  General  rehab  (inpt) 

26 

25 

4  -  TBI  rehabilitation  unit  (inpt) 

44 

41 

5  -  General  long-term  care  unit  (inpt) 

3 

5 

6  -  Geriatric  rehab  unit  (inpt) 

3 

2 

Missing/NA 

161 

212 

Outcomes 


Post  Discharge  & 
Outpatient  Care  (2) 


Reason  for  Rehab 
interruption 


Parameter  Name 

PostRehablnteruptlReason,  PostRehablnterupt2Reason 

CRF  Field 

Reason 

CRF  Description 

Reason  for  Rehab  interruption  1,  Reason  for  Rehab 
interruption  2 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

Reason  for  Rehab  Interruption  1  Interruption  2  Interruption  1  Interruption  2 
interruption  at  3-month  (N)  at  3-month  (N)  at  6-month  (N)  at  6-month  (N) 

1  -  Readmit  to 
hospital 

1 

0 

0 

0 

2  -  Readmit  to  ICU 

1 

0 

0 

0 

3  -  Required 
surgical 
procedure 

3 

0 

3 

1 

4  -  Return  to 

Work 

0 

0 

0 

0 

5  -  Other 

1 

1 

2 

1 

Missing/NA 

593 

598 

594 

597 

Outcomes 


Post  Discharge  & 
Outpatient  Care  (2) 


Outpatient  Therapy 
Ongoing 


L 


Parameter  Name 

PostOutPatientOngoing 

CRF  Field 

Active  Rehab  Ongoing 

CRF  Description 

Is  Active  Rehab  still  Ongoing 

CRF  Input  Type 

Radio 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

Outpatient  Therapy  Ongoing 

Count  at  3-month  (N) 

Count  at  6-month  (N) 

0-  No 

127 

108 

1-Yes 

85 

61 

Missing/NA 

387 

430 

Outcomes 


Post  Discharge  & 
Outpatient  Care  (2) 


Type  of  Outpatient 
Therapy 


Parameter  Name 

PostOut Pati e  ntTh e  ra  py,  PostOutPotientTherapyOther 

CRF  Field 

Type  of  Outpatient  Therapy,  Other 

CRF  Description 

Type  of  Outpatient  Therapy,  Other  Type  of  Outpatient 
Therapy  (not  in  dropdown  list) 

CRF  Input  Type 

Checklist 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

Type  of  Outpatient  Therapy 

Count  at  3-month  (N) 

Count  at  6-month  (N) 

1  -  Physical  therapy 

109 

114 

2  -  Occupational  therapy 

32 

34 

3  -  Speech  therapy 

29 

29 

4 -Therapeutic  recreation 

4 

2 

5  -  Cognitive  remediation 

5 

7 

6  -  Vocational  services 

0 

1 

7  -  Psychological  services 

15 

21 

8  -  Nursing  services 

9 

3 

9  -  Comprehensive  day  treatment 

0 

0 

10  -  Peer  mentoring 

0 

1 

11  -  Social  work/Case  management 

12 

2 

12  -  Independent  living  training 

0 

0 

13  -  Home  health 

1 

2 

14  -  Other  hospital  unit 

3 

0 

15 

0 

2 

Missing/NA 

468 

459 

Other  Type  of  Outpatient  Therapy 

15 

14 

Outcomes 


Post  Discharge  & 
Outpatient  Care  (2) 


Frequency  of 
outpatient  therapy 


Parameter  Name 

PostOutPatientTherapyFreq 

CRF  Field 

Frequency  of  outpatient  therapy 

CRF  Description 

Frequency  of  outpatient  therapy 

CRF  Input  Type 

Radio 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

Frequency  of  outpatient 
therapy 

Count  at  3-month  (N) 

Count  at  6-month  (N) 

1  -  Only  follow-up;  no  active 
treatment 

19 

6 

2  -  Less  than  once  per  week 

12 

20 

3  -  Weekly 

36 

44 

4  -  2-3  times  per  week 

64 

71 

5  -  Daily 

2 

2 

Missing/NA 

466 

456 

Outcomes 


Outpatient  Therapy 


Post  Discharge  & 
Outpatient  Care  (2) 


Parameter  Name 

PostOutPatientDone 

CRF  Field 

Did  the  patient  have  any  type(s)  of  outpatient  therapy  at  all 
since  discharge  from  the  hospital? 

CRF  Description 

Did  the  patient  have  any  type(s)  of  outpatient  therapy  at  all 
since  discharge  from  the  hospital? 

CRF  Input  Type 

Radio 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

Outpatient  Therapy 

Count  at  3-month  (N) 

Count  at  6-month  (N) 

0-  No 

147 

182 

1-Yes 

64 

122 

Missing/NA 

388 

295 

Rivermead  Post-  Headaches/ 

Outcomes  concussion  Symptoms  Feelings  of  dizziness/ 

Questionnaire  (1)  Nausea  &  vomiting 


Parameter  Name 

RPQHeadaches,  RPQDizziness,  RPQNausea 

CRF  Field 

CRF  Description 

Headaches,  Feelings  of  dizziness.  Nausea  and/or  vomiting 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

Complete  assessment  available  for  341  patients,  2 
incomplete 

Count  at  6-month 

Headaches (N) 

Dizziness  (N) 

Nausea (N) 

0  -  Not  experienced  at  all 

164 

175 

261 

1  -No  more  of  a  problem 

70 

68 

35 

2  -  A  mild  problem 

57 

63 

23 

3  -  A  moderate  problem 

32 

26 

14 

4  -  A  severe  problem 

16 

8 

6 

Missing/NA 

260 

259 

260 

Rivermead  Post- 

Outcomes  concussion  Symptoms 

Questionnaire  (1) 


Noise  sensitivity/ 
Sleep  disturbance/ 
Fatigue 


Parameter  Name 

RPQNoiseSensitivity,  RPQSIeepDisturbance,  RPQFatigue 

CRF  Field 

CRF  Description 

Noise  sensitivity  (easily  upset  by  loud  noise).  Sleep 
disturbance.  Fatigue,  tiring  more  easily 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

Complete  assessment  available  for  341  patients,  2 
incomplete 

Count  at  6-month 

Noise  Sleep 

sensitivity  (N)  disturbance  (N) 

Fatigue  (N) 

0  -  Not  experienced  at  all 

212 

165 

132 

1  -No  more  of  a  problem 

33 

40 

54 

2  -  A  mild  problem 

46 

50 

78 

3  -  A  moderate  problem 

34 

51 

52 

4  -  A  severe  problem 

14 

33 

23 

Missing/NA 

260 

260 

260 

Rivermead  Post-  Irritable/ 

Outcomes  concussion  Symptoms  Depressed/ 

Questionnaire  (1)  Frustrated 


Parameter  Name 

RPQIrritable,  RPQDepressed,  RPQFrustrated 

CRF  Field 

CRF  Description 

Being  irritable  or  easily  angered.  Feeling  depressed  or 
tearful.  Feeling  frustrated  or  impatient 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

Complete  assessment  available  for  341  patients,  2 
incomplete 

Count  at  6-month 

Irritable  (N) 

Depressed  (N) 

Frustrated  (N) 

0  -  Not  experienced  at  all 

153 

181 

151 

1  -No  more  of  a  problem 

58 

56 

60 

2  -  A  mild  problem 

64 

58 

68 

3  -  A  moderate  problem 

40 

29 

34 

4  -  A  severe  problem 

25 

14 

27 

Missing/NA 

259 

261 

259 

Rivermead  Post-  Forgetful/ 

Outcomes  concussion  Symptoms  Poor  Concentration/ 

Questionnaire  (2)  Take  Longer  To  Think 


Parameter  Name 

RPQForgetful,  RPQPoorConcentration,  RPQLongerToThink 

CRF  Field 

CRF  Description 

Forgetfulness  or  poor  memory.  Poor  concentration.  Taking 
longer  to  think 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

Complete  assessment  available  for  341  patients,  2 
incomplete 

Count  at  6-month 

Forgetful  (N) 

Poor  Take  Longer 

Concentration  (N)  To  Think  (N) 

0  -  Not  experienced  at  all 

110 

138 

136 

1  -No  more  of  a  problem 

69 

63 

60 

2  -  A  mild  problem 

72 

66 

68 

3  -  A  moderate  problem 

64 

59 

49 

4  -  A  severe  problem 

25 

14 

27 

Missing/NA 

259 

259 

259 

Rivermead  Post-  Blurred  vision/ 

Outcomes  concussion  Symptoms  Light  sensitivity/ 

Questionnaire  (2)  Double  vision 


Parameter  Name 

RPQBIurredVision,  RPQLightSensitivity,  RPQDoubleVision 

CRF  Field 

CRF  Description 

Blurred  vision.  Light  sensitivity  (easily  upset  by  bright  light). 
Double  vision 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

Complete  assessment  available  for  341  patients,  2 
incomplete 

Count  at  6-month 

Blurred  vision 
(N) 

- 1 - - 

Light  sensitivity  Double  vision 

(N)  (N) 

0  -  Not  experienced  at  all 

231 

231 

281 

1  -No  more  of  a  problem 

36 

38 

26 

2  -  A  mild  problem 

32 

34 

15 

3  -  A  moderate  problem 

19 

22 

9 

4  -  A  severe  problem 

21 

14 

8 

Missing/NA 

259 

259 

260 

Rivermead  Post-  Restlessness/ 

Outcomes  concussion  Symptoms  Other  1/ 

Questionnaire  (2)  Other  2 


Parameter  Name 

RPQRestless,  RPQOtherl,  RPQOtherlText,  RPQOther2, 
RPQOther2Text 

CRF  Field 

CRF  Description 

Restlessness,  Are  you  experiencing  any  other  difficulties? 

1.,  Are  you  experiencing  any  other  difficulties?  1.  Please 
specify,  Are  you  experiencing  any  other  difficulties?  2.,  Are 
you  experiencing  any  other  difficulties?  2.  Please  specify 

CRF  Input  Type 

Dropdown,  Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical,  Text 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

Complete  assessment  available  for  341  patients,  3 
incomplete 

Count  at  6-month 

Restlessness(N) 

Other  1  (N) 

Other  2  (N) 

0  -  Not  experienced  at  all 

191 

3 

3 

1  -No  more  of  a  problem 

58 

2 

1 

2  -  A  mild  problem 

41 

11 

2 

3  -  A  moderate  problem 

32 

7 

2 

4  -  A  severe  problem 

18 

16 

4 

Missing/NA 

259 

560 

587 

Please  specify 

36 

9 

Rivermead  Post- 

Outcomes  concussion  Symptoms 

Questionnaire  (2) 


RPQ-3/  RPQ-13 


Parameter  Name 

RPQ3Score,  RPQ13Score 

CRF  Field 

CRF  Description 

RPQ-3,  RPQ-13 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Sum  of  question  1-3,  Sum  of  question  4-13 

Permissible  Range 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

Complete  assessment  available  for  341  patients,  2 
incomplete 

RPQ  Score  at  6-month 

RPQ-3 

RPQ-13 

N 

341 

341 

Mean 

2.33 

13.40 

Median 

2 

11 

Min 

0 

0 

Max 

11 

49 

SD 

2.57 

12.01 

Out  of  range 

0 

0 

Missing/NA 

258 

258 

Outcomes 


Satisfaction  with 

Life  Scale 


Question  1-5 


Parameter  Name 

SWLSIdeal,  SWLSExcellent,  SWLSSatisfied,  SWLS Important, 
SWLSChangeNothing 

CRF  Field 

CRF  Description 

1.  In  most  ways  my  life  is  close  to  my  ideal.,  2.  The 
conditions  of  my  life  are  excellent.,  3.  1  am  satisfied  with  my 
life.,  4.  So  far  1  have  gotten  the  important  things  1  want  in 
life.,  5.  If  1  could  live  my  life  over,  1  would  change  almost 
nothing. 

CRF  Input  Type 

Dropdown 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Categorical 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

Count  at  6-month 

Q1(N) 

Q2(N) 

Q3(N) 

Q4(N) 

Q5(N) 

1-  Strongly  Disagree 

35 

43 

24 

24 

55 

2-  Disagree 

39 

48 

46 

46 

57 

3-  Slightly  Disagree 

44 

36 

38 

31 

44 

4-  Neither  Agree  nor 
Disagree 

26 

39 

27 

30 

33 

5-  Slightly  Agree 

59 

60 

62 

56 

42 

6-  Agree 

82 

73 

86 

92 

63 

7-  Strongly  Agree 

32 

38 

54 

58 

42 

Missing/NA 

262 

262 

262 

262 

263 

Outcomes 


Satisfaction  with 

Life  Scale 


SWLS  Total  Score 


Parameter  Name 

SWLSTotalScore 

CRF  Field 

CRF  Description 

SWLS  Total  Score 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Sum  of  question  1-5 

Permissible  Range 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

SWLS  Score  at  6-month 

Total  Score 

N 

337 

Mean 

21.47 

Median 

22 

Min 

5 

Max 

35 

SD 

7.83 

Out  of  range  (0) 

2 

Missing/NA 

260 

Outcomes 


Trail  Making  Test 

and  WAIS  IV 


Trail  Making  Test 


Parameter  Name 

TMTPartATime,  TMTPartAErrors,  TMTPartBTime, 
TMTPartBErrors 

CRF  Field 

CRF  Description 

Trail  Making  Part  A  Time  (in  secs):.  Trail  Making  Part  A  #  of 
Errors:,  Trail  Making  Part  BTime  (in  secs):.  Trail  Making  Part 
B  #  of  Errors: 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

TMT  at 

6-month 

Part  A  Time  Part  A  Number  Part  B  Time 
(seconds)  of  Errors  (seconds) 

Part  B  Number 
of  Errors 

N 

308 

307 

307 

307 

Mean 

35.43 

0.65 

89.57 

0.62 

Median 

31.7 

0 

69.8 

0 

Min 

12 

0 

24.2 

0 

Max 

135.6 

8 

484 

8 

SD 

16.93 

1.04 

62.73 

1.04 

Out  of  range 

0 

0 

0 

0 

Missing/NA 

291 

292 

292 

292 

Outcomes 


V 


Trail  Making  Test 

and  WAIS  IV 


Age  At  Time  of 

Test  X 

/ 


Parameter  Name 

WAISAgeAtTest 

CRF  Field 

CRF  Description 

Age  At  Time  of  Test: 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

WAIS  IV  at  6-month 

Age  At  Time  of  Test  (years) 

N 

267 

Mean 

41.63 

Median 

40 

Min 

18 

Max 

80 

SD 

16.47 

Out  of  range 

0 

Missing/NA 

332 

Outcomes 


WAIS  IV  Coding 
Subset 


Trail  Making  Test 

and  WAIS  IV 


Parameter  Name 

WAISCodingTotalRawScore,  WAISCodingStandardScore, 
WAISCodingCompletionTime 

CRF  Field 

CRF  Description 

Coding  Subset  Total  Raw  Score:,  Coding  Subset  Standard 
Score:,  Coding  Subset  Completion  Time  (seconds): 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

Standard  score  1-19 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

WAIS  IV  Coding 
Subset  at  6-month 

Total  Raw  Score 

Standard  Score 

Completion  Time 
(seconds) 

N 

302 

303 

267 

Mean 

63.22 

9.50 

120 

Median 

63 

10 

120 

Min 

15 

1 

120 

Max 

113 

19 

120 

SD 

17.73 

2.96 

0 

Out  of  range 

0 

0 

0 

Missing/NA 

297 

296 

332 

Outcomes 


WAIS  IV  Symbol 
Search  Subset 


Trail  Making  Test 

and  WAIS  IV 


✓ 


Parameter  Name 

WAISSymbolCorrect,  WAISSymbolIncorrect, 
WAISSymbolTotalRawScore,  WAISSymbolStandardScore, 
WAISSymbolCompletionTime 

CRF  Field 

CRF  Description 

Symbol  Search  Subset  Total  correct:.  Symbol  Search  Subset 
Total  incorrect:.  Symbol  Search  Subset  Total  Raw  Score  (# 
correct  minus  #  incorrect):.  Symbol  Search  Subset  Standard 
Score:,  Symbol  Search  Subset  Completion  Time  (seconds): 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

WAIS  IV  Symbol 
Search  Subset 
at  6-month 

Total 

Correct 

Total 

Incorrect 

Total  Raw 

Score 

Standard 

Score 

Completion  Time 
(seconds) 

N 

305 

305 

305 

305 

268 

Mean 

32.70 

1.02 

31.68 

10.30 

120 

Median 

33 

1 

32 

10 

120 

Min 

7 

0 

5 

1 

120 

Max 

70 

7 

70 

19 

120 

SD 

9.90 

1.31 

9.96 

3.39 

0 

Out  of  range 

0 

0 

0 

0 

5 

Missing/NA 

294 

294 

294 

294 

326 

Outcomes 


Trail  Making  Test 

and  WAIS  IV 


WAIS  IV 

Processing  Speed 
Index  Summary 


Parameter  Name 

WAISSumOfScaledScores, 

WAISSymbolProcessingSpeedIndex, 

WAISProcessingSpeedIndexPercentileRank 

CRF  Field 

CRF  Description 

Sum  of  Scaled  Scores:,  PSI  Composite  Score:,  PSI  Percentile 
Rank: 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

WAIS  IV  PSI  Summary 
at  6-month 

Sum  of  Scaled 

Scores 

PSI  Composite 
Score 

PSI  Percentile 
Rank 

N 

303 

303 

303 

Mean 

19.82 

99.46 

48.75 

Median 

20 

100 

50 

Min 

2 

50 

0.1 

Max 

38 

150 

99.9 

SD 

5.82 

15.77 

29.00 

Out  of  range 

0 

0 

0 

Missing/NA 

296 

296 

296 

Outcomes 


WAIS  IV  PSI 
Confidence 
Interval 


Trail  Making  Test 

and  WAIS  IV 


/ 


/ 


/ 


Parameter  Name 

WAISProcessingSpeedCI90Lower, 

WAISProcessingSpeedCI90Upper, 

WAISProcessingSpeedCI95Lower, 

WAISProcessingSpeedCI95Upper 

CRF  Field 

CRF  Description 

PSI  Confidence  Interval  (90%):  From,  PSI  Confidence 

Interval  (90%):  To,  PSI  Confidence  Interval  (95%):  From,  PSI 
Confidence  Interval  (95%):  To 

CRF  Input  Type 

Text  area 

NIND2.0  CDEID 

NIND2.0  CDEName 

IMPACT  1.5  CDE 

Variable  Type 

Numerical 

Calculation  Rule 

Permissible  Range 

Recommended  Interpretation 
for  missing/NA  values 

Not  applicable/Not  done/Expired,  Unknown/Not  reported 

Comments 

WAIS  IV  PSI  Confidence  Interval 
at  6-month 

90%  from 

90%  to 

95%  from 

95%  to 

N 

303 

303 

303 

303 

Mean 

92.21 

106.54 

91.15 

107.84 

Median 

93 

107 

92 

108 

Min 

3 

62 

47 

63 

Max 

138 

152 

137 

153 

SD 

15.10 

14.31 

14.20 

14.20 

Out  of  range 

0 

0 

0 

0 

Missing/NA 

296 

296 

296 

296 
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Abstract 

We  evaluated  3T  diffusion  tensor  imaging  (DTI)  for  white  matter  injury  in  76  adult  mild  traumatic  brain  injury  (mTBI) 
patients  at  the  semiacute  stage  (11.2+3.3  days),  employing  both  whole-brain  voxel-wise  and  region-of-interest  (ROI) 
approaches.  The  subgroup  of  32  patients  with  any  traumatic  intracranial  lesion  on  either  day-of-injury  computed  tomography 
(CT)  or  semiacute  magnetic  resonance  imaging  (MRI)  demonstrated  reduced  fractional  anisotropy  (FA)  in  numerous  white 
matter  tracts,  compared  to  50  control  subjects.  In  contrast,  44  CT/MRI-negative  mTBI  patients  demonstrated  no  significant 
difference  in  any  DTI  parameter,  compared  to  controls.  To  determine  the  clinical  relevance  of  DTI,  we  evaluated  correlations 
between  3-  and  6-month  outcome  and  imaging,  demographic/socioeconomic,  and  clinical  predictors.  Statistically  significant 
univariable  predictors  of  3-month  Glasgow  Outcome  Scale-Extended  (GOS-E)  included  MRI  evidence  for  contusion  (odds 
ratio  [OR]  4.9  per  unit  decrease  in  GOS-E;  p  =  0.01),  >  1  ROI  with  severely  reduced  FA  (OR,  3.9;  /7  =  0.005),  neuropsy¬ 
chiatric  history  (OR,  3.3;  p  =  0.02),  age  (OR,  1.07/year;  p  =  0.002),  and  years  of  education  (OR,  0.19/year;  /7  =  0.01). 
Significant  predictors  of  6-month  GOS-E  included  >  1  ROI  with  severely  reduced  FA  (OR,  2.7;  /?  =  0.048),  neuropsychiatric 
history  (OR,  3.7;  /7  =  0.01),  and  years  of  education  (OR,  0.82/year;  p  =  0.03).  For  the  subset  of  37  patients  lacking  neuro¬ 
psychiatric  and  substance  abuse  history,  MRI  surpassed  all  other  predictors  for  both  3-  and  6-month  outcome  prediction.  This 
is  the  first  study  to  compare  DTI  in  individual  mTBI  patients  to  conventional  imaging,  clinical,  and  demographic/socio¬ 
economic  characteristics  for  outcome  prediction.  DTI  demonstrated  utility  in  an  inclusive  group  of  patients  with  hetero¬ 
geneous  backgrounds,  as  well  as  in  a  subset  of  patients  without  neuropsychiatric  or  substance  abuse  history. 

Key  words:  axonal  injury;  computed  tomography;  diffusion  tensor  imaging;  magnetic  resonance  imaging;  traumatic 
brain  injury 


Introduction 

Mild  traumatic  brain  injury  (mTBI)  comprises  75%  of  the 
estimated  1.7  million  patients  who  seek  medical  attention 
annually  in  the  United  States  for  acute  head  injury. '  The  most  widely 


accepted  definitions  of  mTBF^  include  patients  with  1)  non¬ 
penetrating  head  trauma  resulting  in  one  or  more  of  the  following: 
confusion/disorientation;  loss  of  consciousness  (LOG)  <30  min  in 
duration,  post-traumatic  amnesia  (PTA)  <24h  in  duration;  and 
transient  focal  neurological  signs  or  seizure  and  2)  Glasgow  Coma 
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Scale  (GCS)  score  of  13-15  upon  acute  medical  evaluation.  Previous 
studies  suggest  that  many  mTBI  patients  have  significant  alterations 
in  cognitive  and/or  behavioral  functioning  within  weeks  to  months  of 
injury,  and  approximately  15-20%  have  persistent  measurable  def¬ 
icits  at  1  year.^“’^  There  is  also  growing  recognition  that  current 
classification  schemes  for  mTBPconcussion  based  solely  on  GCS, 
PTA,  and  LOG  are  severely  limited,  with  small  mean  effect  sizes  in 
long-term  impairment  obscuring  differences  among  diverse  sub¬ 
groups  of  mTBI  patients  with  very  different  prognoses.*^’*^  To  date, 
there  remains  a  need  for  practical,  widely  available  clinical,  labo¬ 
ratory,  and/or  imaging  markers  that  identify  patients  who  will  ex¬ 
perience  persistent  dysfunction  after  mTBI. 

Many  studies  have  reported  changes  in  white  matter  diffusion 
tensor  imaging  (DTI)  parameters  in  acute,  subacute,  and  chronic 
time  frames  after  mTBI.'^“^’  The  clinical  significance  of  acute 
traumatic  intracranial  findings  on  conventional  computed  tomog¬ 
raphy  (CT)  and  magnetic  resonance  neuroimaging  has  also  been 
explored.^®’^®  However,  little  is  known  about  the  relationship  be¬ 
tween  conventional  CT  and  magnetic  resonance  imaging  (MRI) 
findings  and  DTI  evidence  of  white  matter  injury  within  the  mTBI 
spectrum.  In  addition,  there  has  been  little  exploration  of  the  use  of 
acute  or  subacute  DTI  data  for  prediction  of  outcome  in  individual 
patients,  after  controlling  for  demographic,  clinical,  and  CT  and 
conventional  MRI  predictors.  Although  group  differences  in  DTI 
parameters  between  mTBI  patients  and  controls  have  been  dem¬ 
onstrated,  no  consensus  yet  exists  on  the  practical  application  of 
these  techniques  to  outcome  prediction  in  the  individual  patient. 
Finally,  nearly  all  previous  studies  of  DTI  in  mTBI  have  excluded 
patients  with  any  history  of  substance  abuse  or  other  neuropsy¬ 
chiatric  disorder,  and  the  generalizability  of  their  results  to  the 
general  mTBI  population  is  uncertain. 

In  this  study,  we  used  both  whole-brain  voxel- wise  and  region-of- 
interest  (ROI)  analyses  to  assess  for  an  association  between  CT  and 
conventional  MRI  abnormalities  and  early  DTI  measures  of  white 
matter  integrity  after  mTBI.  To  determine  the  clinical  relevance,  if 
any,  of  DTI  measures  to  outcome  in  mTBI,  we  then  assessed  for 
correlations  between  DTI  measures  and  3-  and  6-month  outcome. 
We  compared  the  strengths  of  these  correlations  to  those  between 
outcome  and  conventional  imaging,  demographic,  and  clinical  pre¬ 
dictors  previously  found  to  influence  outcome,  based  on  the  as¬ 
sumption  that  any  utility  of  DTI  in  outcome  prediction  would  require 
a  dijferential  increase  in  predictive  power  over  predictors  that  are 
routinely  assessed  in  current  practice.  To  our  knowledge,  this  is  the 
first  study  to  compare  the  relative  strengths  of  DTI  features  in  indi¬ 
vidual  mTBI  patients  to  conventional  MRI,  CT,  clinical,  demo¬ 
graphic,  and  socioeconomic  features  for  the  prediction  of  3-  and 
6-month  outcome.  In  order  to  maximize  the  generalizability  of  study 
conclusions,  we  analyzed  both  an  inclusive  sample  of  76  mTBI  pa¬ 
tients  with  very  few  exclusion  criteria,  as  well  as  a  subset  of  37 
patients  with  no  significant  drug,  alcohol,  or  neuropsychiatric  history. 

Methods 

Study  population 

mTBI  patients  were  enrolled  at  San  Francisco  General  Hospital 
(SFGH;  San  Francisco,  CA)  as  part  of  the  prospective  multi-center 
TRACK-TBI  (Transforming  Research  and  Clinical  Knowledge  in 
Traumatic  Brain  Injury)  pilot  study The  primary  inclusion  cri¬ 
terion  for  the  TRACK-TBI  pilot  study  was  performance  of  non¬ 
contrast  head  CT  to  assess  for  evidence  of  acute  TBI  within  24  h  of 
injury,  based  on  criteria  from  the  American  College  of  Emergency 
Physicians/Centers  for  Disease  Control  (ACEP/CDC)  evidence- 
based  joint  practice  guideline  (Supplementary  Table  SI)  (see  online 


supplementary  material  at  http://www.liebertpub.com).^'  The 
TRACK-TBI  pilot  study  exclusion  criteria  were  limited  and  con¬ 
sisted  of  nonfluency  in  English,  contraindication  to  MRI,  preg¬ 
nancy,  and  current  incarceration/legal  detention  or  placement  on 
psychiatric  hold."*® 

For  the  current  study  of  DTI  of  mTBI,  additional  inclusion  cri¬ 
teria  were  GCS  13-15  upon  emergency  department  (ED)  arrival, 
LOC  <30  min,  PTA  duration  <24h,  and  age  18-55  years  (inclu¬ 
sive);  an  additional  exclusion  criterion  was  any  reported  history  of 
earlier  TBI  resulting  in  LOC  >  5  min.  Of  190  mTBI  patients  in  the 
18-  to  55-year  age  range  enrolled  at  SFGH  for  the  TRACK-TBI 
pilot  study,  87  patients  did  not  undergo  brain  MRI.  Of  the  re¬ 
maining  103  patients,  18  reported  a  history  of  earlier  TBI  with 
LOC  >  5  min  or  of  unknown  duration;  5  had  a  technically  inade¬ 
quate  brain  MRI  exam  (because  of  motion  or,  in  1  case,  because  of 
severe  susceptibility  artifact  resulting  from  a  metallic  shunt  valve 
within  the  scalp);  1  patient  had  an  extensive  area  of  en- 
cephalomalacia  likely  the  result  of  an  earlier  TBI;  1  had  an  acute 
large-territory  infarct  resulting  from  acute  traumatic  arterial  dis¬ 
section;  and  2  were  excluded  because  their  performance  on  the 
Trail  Making  Test  (TMT)  B  and  other  outcome  measures  were 
extreme  outliers,  despite  a  GCS  of  15  upon  ED  arrival,  no  LOC  or 
PTA,  and  no  CT  or  conventional  MRI  evidence  of  traumatic  in¬ 
tracranial  injury.  The  final  patient  group  for  the  current  study 
therefore  consisted  of  76  mTBI  patients  enrolled  at  SEGH  who 
underwent  brain  MRI  on  a  single  3T  MRI  scanner  within  3  weeks 
of  TBI.  In  addition,  a  control  group  consisted  of  50  healthy  sub¬ 
jects,  ages  18-55  years,  with  no  self-reported  history  of  drug  or 
alcohol  abuse,  neuropsychiatric  illness,  or  earlier  TBI,  who  un¬ 
derwent  brain  MRI  on  the  same  3T  scanner  over  the  same  time 
period,  employing  the  same  MRI  protocol  and  software  version. 
All  study  protocols  were  approved  by  the  University  of  California 
at  San  Francisco  Institutional  Review  Board,  and  all  patients  and 
control  subjects  or  their  legal  representatives  gave  written  in¬ 
formed  consent. 

Table  1  summarizes  demographic,  socioeconomic,  and  clinical 
characteristics  of  participants  and  control  subjects.  We  assessed  for 
statistically  significant  differences  in  demographic,  socioeconomic, 
and  clinical  features  atp<  0.05  among  the  following  groups:  1)  CT/ 
MRI-positive  patients,  defined  as  patients  with  any  acute  traumatic 
intracranial  lesion  or  depressed  skull  fracture  on  day-of-admission 
CT  or  semiacute  3T  MRI;  2)  CT/MRI-negative  patients,  defined 
as  patients  without  any  such  abnormality;  and  3)  control  subjects. 
We  used  analysis  of  variance  (ANOVA)  for  scale  variables  with¬ 
out  significant  deviation  from  a  normal  distribution,  and  Mann- 
Whitney  U  test  for  ordinal  and  non-normal  variables.  Differences  in 
nominal  variables  were  assessed  by  chi-square  (x^)  test  for  inde¬ 
pendence  or  by  Fisher’s  exact  test  for  nominal  variables  with  an 
expected  count  of  fewer  than  5  subjects  in  any  cell.  All  statistical 
analyses  were  performed  using  SPSS  Statistics  (version  21;  SPSS, 
Inc.,  Chicago,  IL). 

CT  and  MRI  protocols 

CT  was  performed  within  2h  42min  +  3h  9 min  of  TBI.  MRI 
was  performed  within  11.2  +  3.3  days  (range,  5-18)  postinjury.  All 
CT  exams  were  performed  on  a  GE  Lightspeed  64-row-detector  CT 
scanner,  and  all  MRI  exams  were  performed  on  the  same  3T  GE 
Signa  EXCITE  scanner  equipped  with  an  eight-channel  phased- 
array  head  radiofrequency  coil  (GE  Healthcare,  Waukesha,  WI), 
using  the  same  scanner  software  version.  Whole-brain  DTI  was 
performed  with  a  multi-slice  single-shot  spin  echo  echoplanar  pulse 
sequence  (echo  time  [TE]  =  63  ms;  repetition  time  [TR]  =  14sec) 
using  55  diffusion-encoding  directions,  isotropically  distributed 
over  the  surface  of  a  sphere  with  electrostatic  repulsion,  acquired  at 
b=  lOOOsec/mm^,  seven  acquisitions  at  b  =  0sec/mm^,  72  inter¬ 
leaved  slices  of  1.8-mm  thickness  each  with  no  gap  between  slices, 
a  128x128  matrix,  and  a  field  of  view  (EOV)  of  230  x230  mm. 


CT/MRI-negative  niTBI  (no  CT/MRI-positive  niTBI 

acute  traumatic  intracranial  (acute  traumatic  intracranial  Analysis  for  group  differences 

abnormality  or  depressed  skull  abnormality  and/or  depressed  among  CT/MRI-negative 

fracture  on  CT  and/or  skull  fracture  on  CT  and/or  mTBI,  CT/MRTpositive 

Predictors  conventional  MRI)  (44  subjects)  conventional  MRI)  (32  subjects)  Controls  (50  subjects)  mTBI,  and  control  subjects 
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Parallel  imaging  was  employed  using  the  array  spatial  sensitivity 
encoding  technique  (ASSET)  with  an  acceleration  factor  of  2. 

The  following  conventional  3T  MRI  sequences  were  also  per¬ 
formed:  1)  axial  three-dimensional  (3D)  inversion  recovery  fast 
spoiled  gradient  recalled  echo  Tl-weighted  images  (TE=  1.5  ms; 
TR  =  6.3  ms;  inversion  time  [TI]  =  400  ms;  flip  angle,  15  degrees) 
with  230-mm  FOV,  156  contiguous  partitions  (1.0-mm)  at 
256x256  matrix;  2)  axial  T2-weighted  fluid-attenuated  inversion 
recovery  images  (TE=126  ms;  TR=10sec;  TI  =  2200ms)  with 
220  mm  FOV,  47-48  contiguous  slices  (3.0-mm)  at  256x256 
matrix;  and  3)  axial  magnetization-prepared  gradient  echo  T2*- 
weighted  images  (TE=  15  ms;  TR  =  500  ms;  flip  angle  20  degrees) 
with  220  X  170  mm  FOV  and  47-48  contiguous  slices  (3.0-mm)  at 
256  X  192  matrix. 

Neuroradiologist  evaluation  of  CT  and  MRI  studies 
for  acute  traumatic  abnormalities 

Each  patient’s  head  CT  upon  ED  presentation  and  early  brain 
MRI  (11.2  +  3.3  days  postinjury)  was  characterized  using  the  TBI 
common  data  elements  (TBI-CDE).  The  TBI-CDEs  are  consen¬ 
sus-based  recommendations  for  data  collection,  data  definitions, 
and  best  practices  in  TBI  research  established  jointly  by  the  Na¬ 
tional  Institute  of  Neurological  Disorders  and  Stroke  (NINDS), 
Defense  Centers  of  Excellence,  National  Institute  on  Disability 
and  Rehabilitation  Research,  and  Veterans  Administration.^^^"^ 
Each  CT  and  MRI  was  anonymized  and  reviewed  by  a  board- 
certified  neuroradiologist  blinded  to  demographic,  socioeco¬ 
nomic,  and  clinical  data,  except  gender  and  age,  and  without 
concurrent  access  to  the  patient’s  other  head  imaging  studies  or  3- 
and  6-month  outcome  measures. 

mTBI  patients  were  divided  into  two  subgroups:  1)  CT/MRI 
positive,  defined  as  patients  with  any  acute  traumatic  intracranial 
lesion  (epidural  hematoma  [EDH],  subdural  hematoma  [SDH], 
subarachnoid  hemorrhage  [SAH],  contusion,  or  evidence  of 
traumatic  axonal  injury)  and/or  depressed  skull  fracture  on  either 
CT  or  MRI,  and  2)  CT/MRI  negative,  defined  as  patients  without 
any  such  abnormality.  Most  previous  studies  of  “complicated” 
mTBI,  including  Williams  and  colleagues,^*  demonstrated  poorer 
neuropsychiatric  test  performance  based  solely  on  CT  findings 
(presence  of  any  acute  intracranial  hemorrhage  or  depressed  skull 
fracture).  Our  dichotomization  of  mTBI  patients  according  to 
presence  of  abnormalities  on  either  CT  or  MRI  is  based  on  more 
recent  work  that  demonstrated  poorer  3-month  outcome  associ¬ 
ated  with  early  MRI  intracranial  abnormalities,  whether  or  not 
visible  on  CT.  ® 

Diffusion  tensor  image  processing 

Nonbrain  tissue  was  eliminated  from  the  diffusion-weighted  and 
3D  Tl-weighted  images  using  the  Functional  MRI  of  the  Brain 
(FMRIB,  Oxford  University,  Oxford,  UK)  Brain  Extraction  Tool."*^ 
Diffusion-weighted  images  were  corrected  for  eddy  currents  and 
registered  to  the  b  =  0sec/mm^  volume  using  the  FMRIB  Linear 
Image  Registration  Tool.  A  diffusion  tensor  model  was  constructed 
using  the  FMRIB  DTIFit  algorithm"^®  to  yield  fractional  anisotropy 
(FA),  mean  diffusivity  (MD),  axial  diffusivity  (AD),  and  radial  dif- 
fusivity  (RD)  at  each  voxel.  Tract-based  spatial  statistics  (TBSS)^^ 
were  used  to  align  each  subject’s  FA  data  to  a  white  matter  skeleton, 
after  low  FA  values  below  a  threshold  of  0.25  were  excluded  to  limit 
voxels  to  the  white  matter. 

Voxel- wise  nonparametric  statistical  comparison  between  76 
mTBI  patients  and  50  controls  was  performed  using  the  FMRIB 
Software  Library  (FSL)  randomise  algorithm  based  on  permutation 
testing,  with  corrections  for  multiple  voxel- wise  comparisons  using 
threshold-free  cluster  enhancement  (TFCE).^*  Anatomic  locations 
of  voxel  clusters  with  statistically  significant  differences  in  FA, 
MD,  RD,  or  AD  between  mTBI  and  control  groups  at  p  <  0.05  were 


determined.  This  analysis  was  also  used  to  compare  the  subgroup  of 
32  CT/MRI-positive  patients  to  the  50  controls  and  also  the  sub¬ 
group  of  44  CT/MRI-negative  mTBI  patients  to  the  50  controls. 

In  addition  to  the  whole-brain  voxel-wise  approach,  we  per¬ 
formed  a  complementary  ROI  analysis  to  address  the  possibility 
that  a  whole-brain,  data-driven  approach  might  not  be  sufficiently 
sensitive  to  reveal  white  matter  injury  because  of  possibly  signifi¬ 
cant  spatial  heterogeneity  of  white  matter  injury  across  mTBI 
subjects.  Twenty-seven  white  matter  ROIs  were  delineated  by  the 
intersection  of  the  Johns  Hopkins  University  (Baltimore,  MD) 
ICBM-DTI-81  White  Matter  Labeled  Atlas"^^  and  the  reference 
white  matter  skeleton.  These  consisted  of  the  anterior  corona  ra- 
diata,  superior  corona  radiata,  posterior  corona  radiata,  anterior 
limb  of  internal  capsule,  posterior  limb  of  internal  capsule,  external 
capsule,  superior  longitudinal  fasciculus,  sagittal  striatum,  ventral 
cingulum  (parahippocampal  gyrus),  dorsal  cingulum  (cingulate 
gyrus),  inferior  fronto-occipital  fasciculus,  and  superior  fronto- 
occipital  fasciculus,  each  on  the  left  and  right;  and  also  the  body, 
genu,  and  splenium  of  the  corpus  callosum.  The  FA,  MD,  AD,  and 
RD  within  each  of  these  27  ROIs  in  each  patient  and  control  subject 
were  determined.  For  each  ROI,  the  mean  and  standard  deviation 
(SD)  of  the  FA  within  the  group  of  50  control  subjects  was  cal¬ 
culated.  Similarly,  for  each  ROI,  the  mean  and  SD  for  each  of  the 
other  DTI  measures  (MD,  AD,  and  RD)  in  the  group  of  50  control 
subjects  were  calculated.  For  each  of  the  76  mTBI  patients  and  50 
control  subjects,  an  abnormal  ROI  was  then  defined  as  one  in  which 
a  DTI  measure  (FA,  MD,  AD,  or  RD)  was  more  than  2.2  SDs  below 
or  above  the  control-group  mean,  based  on  the  distribution  of  the 
DTI  measure  within  the  50  control  patients  alone. 

Outcome  measures 

Outcome  measures  included  the  Extended  Glasgow  Outcome 
Scale  (GOS-E)  at  3  and  6  months  postinjury,  the  Rivermead 
Postconcussion  Symptoms  Questionnaire  (RPQ),  California  Verbal 
Learning  Test-Second  Edition  (CVLT-II),  Wechsler  Adult  In¬ 
telligence  Scale-Fourth  Edition,  Processing  Speed  Index  (WAIS- 
IV  PSI),  and  Trail  Making  Tests  A  and  B  (TMT  A  and  TMT  B)  at 
6  months.  The  GOS-E  was  obtained  at  3  and  6  months  postinjury 
through  structured  interview  with  each  participant  by  research  as¬ 
sistants  trained  to  uniformly  assess  the  GOS-E.  Modeled  after  the 
5-point  Glasgow  Outcome  Scale  (GOS),  the  8-point  GOS-E  pro¬ 
vides  better  discrimination  among  more  subtle  aspects  of  disability 
within  mild-to-moderate,  rather  than  mild-to-severe,  TBI  and  is  a 
well-validated,  widely  employed  measure  of  global  function  after 
mTBI.®®  The  TMT  A  and  B  are  tests  of  visual  attention,  visual- 
motor  coordination,  task  switching,  and  executive  function.®*’®^ 
WAIS-IV  PSI  is  a  test  of  perceptual  processing  speed  with  addi¬ 
tional  contribution  from  working  memory.®®’®^  The  CVLT-II  is  a 
test  of  verbal  learning  and  memory  and  was  used  in  place  of  the  TBI 
CDF  Rey  Auditory  Verbal  Learning  Test  because  of  recent  revision 
of  the  CVLT  with  demonstration  of  improved  psychometric 
properties.®®’®®  The  RPQ  consists  of  16  symptoms  frequently  re¬ 
ported  after  mTBI.®’’®*  The  first  three  symptoms,  denoted  RPQ-3, 
are  more  physical  symptoms  (headaches,  dizziness,  and  nausea/ 
vomiting)  typically  experienced  immediately  after  the  TBI  event, 
whereas  the  other  13  symptoms  (denoted  RPQ- 13)  are  more  psy¬ 
chosocial  in  nature  (hyperacusis,  sleep  disturbances,  fatigue,  irri¬ 
tability,  depressed  mood,  frustration,  forgetfulness,  poor 
concentration,  requiring  longer  times  to  think,  blurred  vision,  light 
sensitivity,  double  vision,  and  restlessness)  and  have  been  shown  to 
occur  later  in  the  clinical  course  after  mTBI.®®’®® 

We  assessed  for  statistically  significant  group  differences  in 
each  outcome  measure  between  CT/MRI-positive  and  -negative 
mTBI  patients.  The  CVLT-II,  WAIS-IV  PSI,  and  TMT  A  and  B 
scores  were  converted  to  normative  scores  for  age,  and  ANOVA 
was  used  to  test  for  group  differences  in  these  variables  between 
CT/MRI-positive  and  -negative  mTBI  patients  at  p<0.05.  Mann- 
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Whitney  U  test  was  used  to  assess  for  group  differences  in  the  3- 
month  GOS-E,  6-month  GOS-E,  RPQ-3,  and  RPQ-13  at p< 0.05.  All 
statistical  analyses  were  performed  using  SPSS  Statistics  (version  21). 

Spearman’s  correlation  and  ordinal  logistic 
regression  analyses 

We  calculated  Spearman’s  correlation  coefficients  between  each 
outcome  measure  and  each  of  11  demographic  (age,  gender),  so¬ 
cioeconomic  (employment  status,  number  of  years  of  formal  edu¬ 
cation),  and  clinical  (history  of  major  neuropsychiatric  diagnosis, 
history  of  drug  or  alcohol  abuse,  GCS  upon  ED  arrival,  any  PTA, 
PTA  duration,  any  LOG,  any  history  of  mTBI  with  LOG  duration  not 
exceeding  5  min)  predictors,  5  noncontrast  head  CT  features  (cal¬ 
varial  or  skull  base  fracture,  EDH,  SDH,  SAH,  contusion),  and 
3  brain  MRI  features  (contusion,  hemorrhagic  axonal  injury,  or 
evidence  of  white  matter  injury  on  DTI  ROI  analysis).  We  used 
Spearman’s  correlation,  rather  than  its  parametric  counterpart, 
Pearson’s  product- moment  correlation,  because  of  the  nominal  or 
ordinal  nature  and/or  non-normal  distribution  of  most  of  these  var¬ 
iables.  We  then  performed  multivariable  logistic  or  linear  regression 
of  each  outcome  measure  upon  all  predictors  with  which  the  out¬ 
come  measure  had  demonstrated  a  statistically  significant  pairwise 
Spearman’s  correlation.  Eor  both  Spearman’s  correlation  and  the 
regression  analyses,  the  CVLT-II,  WAIS-IV  PSI,  and  TMT  A  and  B 
test  scaled  or  z-scores,  as  well  as  binary  outcome  variables  corre¬ 
sponding  to  performance  worse  or  better  than  2  SDs  worse  than  the 
normative  score  as  determined  by  previous  studies,^^’^^’^^  were  in¬ 
cluded  as  outcome  variables.  Eor  the  ordinal  logistic  regression  an¬ 
alyses,  tests  for  parallel  lines  were  performed  and  confirmed  the 
proportional  odds  assumption  for  each  analysis.  These  statistical 
analyses  were  performed  using  SPSS  Statistics  (version  21). 

Results 

Study  population  characteristics 

Table  1  summarizes  demographic,  socioeconomic,  and  clinical 
characteristics  of  participants.  There  were  no  statistically  signifi¬ 
cant  differences  among  CT/MRI-positive,  CT/MRI-negative,  and 
control  subjects  in  age,  number  of  years  of  formal  education, 
gender,  or  handedness.  Employment  status  was  unknown  for  con¬ 
trol  subjects,  but  there  was  no  difference  at  p<  0.05  between  CT/ 
MRI-positive  and  -negative  patients.  Among  the  clinical  variables, 
rates  of  major  neuropsychiatric  diagnosis,  history  of  drug  or  alcohol 
abuse,  and  history  of  previous  mTBI  with  LOG  up  to  5  min  were 
significantly  higher  in  CT/MRI-negative  and  -positive  mTBI  pa¬ 


tients  than  in  control  subjects,  but  were  not  statistically  different 
between  CT/MRI-negative  and  -positive  patients.  (Patients  with  a 
history  of  any  previous  TBI  with  LOC  >  5  min  had  been  excluded 
from  the  study.)  PTA  duration  was  longer  in  CT/MRI-positive 
patients  (median  PTA  duration,  1-29  min)  than  in  CT/MRI- 
negative  patients  (median  PTA  duration,  <  1  min).  There  was  no 
significant  difference  in  GCS  or  LOC  between  CT/MRI-negative 
and  -positive  mTBI  groups  at  p<0.05  (Table  1). 

Conventional  CT  and  MRI  results 

Table  2  shows  that  MRI  identifies  many  more  acute  traumatic 
intracranial  lesions  than  CT.  TBI-CDE-defined  pathoanatomic 
features  observed  on  head  CT  upon  ED  presentation  and  early  brain 
MRI  in  our  study  population  consisted  of  the  following:  nonde- 
pressed  skull  fracture;  EDH;  SDH;  SAH;  brain  contusion;  and 
hemorrhagic  axonal  injury.  Hemorrhagic  axonal  injury  was  ob¬ 
served  on  many  brain  MRI  exams,  but  on  only  one  head  CT,  in  this 
study.  Other  TBI-CDE  features,  such  as  midline  shift  >  5  mm  and 
partial  or  complete  basal  cistern  effacement  that  are  more  charac¬ 
teristic  of  moderate-to-severe  TBI,  were  also  not  observed  on  any 
head  CT  or  brain  MRI  in  this  study.  In  addition,  no  depressed  skull 
fracture  was  observed  in  this  study.  As  shown  in  Table  2,  all  4  of  4 
(100%)  patients  with  CT  evidence  of  contusion  also  had  MRI  ev¬ 
idence  of  contusion  +  hemorrhagic  axonal  injury.  In  contrast,  7  of 
1 1  (64%)  patients  with  MRI  evidence  of  contusion  and  25  of  27 
(93%)  with  MRI  evidence  of  hemorrhagic  axonal  injury  had  no  CT 
evidence  of  any  parenchymal  injury.  Three  patients  with  nonde- 
pressed  skull  fractures  had  no  CT  or  conventional  MRI  traumatic 
intracranial  abnormality  and  were  classified  as  CT/MRI-negative 
mTBI  (analogous  to  the  classification  of  patients  with  isolated 
nondepressed  skull  fracture  and  no  acute  intracranial  hemorrhage 
as  “uncomplicated”  mTBI  in  previous  literature^*). 

Whole-brain  voxel-wise  nonparametric  statistical 
comparison  of  diffusion  tensor  imaging  measures 
in  mTBI  (n  =  76)  versus  control  subjects  (n  =  50) 

Figure  lA  shows  many  statistically  significant  areas  of  reduced 
FA  in  the  76  mTBI  patients,  compared  to  the  50  control  subjects, 
using  TBSS  and  voxel- wise  nonparametric  statistical  comparison 
implemented  in  the  FSL  randomise  algorithm  and  corrected  for 
multiple  comparisons  with  TFCE.  mTBI  patients  demonstrated 
significantly  lower  FA  in  the  right  internal  and  external  capsules. 


Table  2.  CT  and  Conventional  MRI  Findings  in  76  mTBI  Patients 

CT 


Acute  extraaxial 


Normal 

Nondepressed 
skull  fracture 
only 

hemorrhage  (EDH, 
SDH,  SAH)  with  no 
parenchymal  injury 

Contusion  + 
extraaxial 
hemorrhage 

Hemorrhagic 
axonal 
injury  only 

MRI 

No  parenchymal  injury 

41 

3 

2 

0 

0 

Hemorrhagic  axonal  injury  only 

17 

0 

1 

0 

1 

Contusion  only 

0 

0 

0 

3 

0 

Both  hemorrhagic  axonal  injury 
and  contusion 

1 

1 

5 

1 

0 

Gray  shaded  boxes  comprise  uncomplicated  mTBI  (no  CT  evidence  of  acute  intracranial  hemorrhage  or  depressed  skull  fracture).^* 

CT,  computed  tomography;  MRI,  magnetic  resonance  imaging;  mTBI,  mild  traumatic  brain  injury;  EDH,  epidural  hematoma;  SDH,  subdural 
hematoma;  SAH,  subarachnoid  hemorrhage. 
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FIG.  1.  Voxel-wise  nonparametric  statistical  comparison  between  mild  traumatic  brain  injury  (mTBI)  patients  and  controls,  with 
corrections  for  multiple  voxel- wise  comparisons  using  threshold-free  cluster  enhancement.  This  analysis  was  used  to  compare  (A)  76  mTBI 
patients  to  50  controls,  (B)  the  subgroup  of  32  computed  tomography/magnetic  resonance  imaging  (CT/MRI)-positive  mTBI  patients  to  the 
50  controls,  and  (C)  the  subgroup  of  44  CT/MRI-negative  patients  to  the  50  controls.  Voxel  clusters  with  statistically  significant  differences 
in  fractional  anisotropy  (FA)  between  mTBI  and  control  groups  at  p<0.05  are  shown  in  red/orange/yellow,  with  yellow  denoting  greater 
statistical  significance.  (A)  shows  that  the  76  mTBI  patients  demonstrated  significantly  lower  FA  in  the  genu  of  the  corpus  callosum, 
uncinate  fasciculi,  and  anterior  corona  radiata  bilaterally  as  well  as  right  internal  and  external  capsules,  compared  to  the  50  control  subjects. 
(B)  In  a  comparison  of  a  much  smaller  subgroup  of  32  CT/MRI-positive  mTBI  patients  to  the  50  controls,  areas  of  reduced  FA  were  even 
more  extensive  and  attained  much  higher  levels  of  statistical  significance  (yellow  regions,  corresponding  to  p<0.01)  than  in  the  com¬ 
parison  of  76  mTBI  patients  to  the  control  group  (mostly  red/orange  areas,  corresponding  to  p<0.05,  in  [A]).  (C)  shows  that  this  method 
demonstrated  no  evidence  for  white  matter  injury  in  44  CT/MRI-negative  mTBI  patients,  compared  to  the  50  controls.  Color  image  is 
available  online  at  www.liebertpub.com/neu 


genu  of  the  corpus  callosum,  and  uncinate  fasciculi  and  anterior 
corona  radiata  bilaterally. 

No  voxel  with  significantly  increased  FA,  and  no  significant 
group  differences  in  MD,  RD  or  AD,  were  found  in  mTBI  patients, 
compared  to  the  control  group  at  /7<0.05  using  TBSS,  randomise, 
and  correction  for  multiple  comparisons  with  TFCE. 

Whole-brain  voxel-wise  nonparametric  statistical 
comparison  of  diffusion  tensor  imaging  measures 
in  CT/MRI-positive  mTBI  (rt  =  32) 
versus  control  subjects  (n  =  50) 

Figure  IB  shows  many  highly  statistically  significant  areas  of 
reduced  FA  in  the  CT/MRI-positive  subgroup  of  mTBI  patients, 
compared  to  the  control  group.  Despite  the  expected  loss  of  sta¬ 
tistical  power  for  this  comparison  of  a  much  smaller  subgroup  of 
32  CT/MRI-positive  mTBI  patients  to  the  control  group,  areas  of 


reduced  FA  were  even  more  extensive  and  attained  higher  levels 
of  statistical  significance  (yellow  regions,  corresponding  to 
p<0.01;  Fig.  IB)  than  in  the  comparison  of  76  mTBI  patients  to 
the  control  group  (mostly  red/orange  areas,  corresponding  to 
p<0.05;  Fig.  lA).  mTBI  patients  demonstrated  significantly 
lower  FA  in  the  genu  and  body  of  the  corpus  callosum,  the  ex¬ 
ternal  capsules,  uncinate  fasciculi,  and  anterior  corona  radiata 
bilaterally,  the  right  internal  capsule,  and  the  right  inferior  lon¬ 
gitudinal  and  inferior  fronto-occipital  fasciculi.  Extensive  areas 
of  increased  RD  were  also  observed  in  the  32  CT/MRI-positive 
mTBI  patients,  relative  to  the  control  group,  whereas  none  had 
been  observed  in  the  comparison  of  76  mTBI  patients  to  the 
control  group.  No  voxel  with  increased  EA  or  reduced  RD  was 
observed  in  CT/MRI-positive  mTBI  patients,  relative  to  controls, 
at  p<0.05.  There  were  also  no  voxels  in  which  MD  or  AD  dif¬ 
fered  significantly  between  CT/MRI-positive  mTBI  and  control 
groups  at  p<0.05. 
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Whole-brain  voxel-wise  nonparametric  statistical 
comparison  of  diffusion  tensor  imaging  measures 
in  CT/MRI-negative  mTBI  (n  =  44) 
versus  control  subjects  fn  =  50) 

No  significant  group  differences  in  FA  (Fig.  1C),  MD,  RD,  or 
AD  were  found  between  CT/MRI-negative  mTBI  and  control 
groups  at  p<0.05. 

Whole-brain  voxel-wise  nonparametric  statistical 
comparison  of  diffusion  tensor  imaging  measures 
in  most  highly  educated  versus  least  educated 
control  subjects  fn  =  50) 

To  exclude  the  possibility  that  the  nonsignificant  differences  in 
educational  level  among  CT/MRI-positive  mTBI,  CT/MRI-negative 
mTBI,  and  control  groups  (Table  1)  could  result  in  group  differences 
in  DTI  parameters  that  could  be  erroneously  attributed  to  mTBI,  we 
assessed  for  group  differences  in  DTI  parameters  between  control 
subjects  with  the  longest  and  shortest  duration  of  education.  The  50 
control  subjects  were  divided  into  two  groups,  one  consisting  of  25 
patients  with  the  most  years  of  formal  education  and  the  other  con¬ 
sisting  of  25  patients  with  the  fewest  years  of  formal  education. 
There  were  no  statistically  significant  group  differences  in  DTI  pa¬ 
rameters  between  these  groups  at  p<0.05.  This  analysis  was  per¬ 
formed  to  exclude  the  possibility  that  the  statistically  significant 
group  differences  in  FA  shown  in  Figure  1 A  and  IB  were  attributable 
mostly  to  educational  level  or  to  other  socioeconomic  factors  that 
might  be  correlated  with  educational  level. 

Region-of-interest  analysis  of  individual  mTBI  subjects 

Table  3  shows  that  abnormally  low  FA  (FA  more  than  2.2  SDs 
below  the  control-group  mean)  was  observed  in  >  1  ROIs  for  14  of 
32  CT/MRI-positive  mTBI  (43.8%),  II  of  44  CT/MRI-negative 
mTBI  (25.0%),  and  5  of  50  (10.0%)  control  subjects.  Pearson’s 

test  showed  a  highly  significant  difference  between  the  pro¬ 


portions  of  CT/MRI-positive  mTBI  patients  (43.8%)  and  control 
subjects  (10.0%)  with  >  1  abnormal  ROIs  (p  =  0.0006).  There  was 
a  trend  toward  a  significant  difference  between  the  proportions  of 
CT/MRI-negative  mTBI  patients  (25.0%)  and  controls  (10.0%) 
with  >1  abnormal  ROIs  (/?  =  0.06).  Finally,  there  was  no  sig¬ 
nificant  difference  between  the  proportions  of  CT/MRI-positive 
mTBI  patients  (43 .8%)  and  CT/MRI-negative  mTBI  patients  (25 .0%) 
with  >  I  abnormal  ROIs  {p  =  0.\4). 

Table  3  also  shows  that  there  was  no  significant  difference 
(p  =  0.93)  among  the  proportions  of  CT/MRI-positive,  CT/MRI- 
negative,  and  control  subjects  with  >  1  ROI  with  abnormally  high 
FA  (FA  more  than  2.2  SDs  above  the  control-group  mean). 

Outcome  measures 

Table  4  summarizes  3-  and  6-month  outcome  measures  of  par¬ 
ticipants.  There  were  no  statistically  significant  differences  in  any 
3-  or  6-month  outcome  measure  between  CT/MRI-negative  and 
-positive  mTBI  groups  at  p  <  0.05.  For  the  TMT  A  and  B,  the  actual 
times  for  test  completion,  the  corresponding  TMT  A  and  B  z-scores 
adjusted  for  age,^^  as  well  as  the  proportion  of  abnormal  perfor¬ 
mances  worse  than  2  SDs  from  the  age-adjusted  mean,  were 
compared  between  CT/MRI-positive  and  -negative  mTBI  groups, 
and  none  showed  a  statistically  significant  difference  at  p<0.05. 

Spearman’s  correlation 

Table  5  shows  the  pair-wise  Spearman’s  correlation  coefficients 
between  3-  and  6-month  outcome  measures  and  demographic,  so¬ 
cioeconomic,  clinical,  CT,  and  MRI  predictors.  Gender,  employ¬ 
ment  status,  GCS  at  ED  arrival,  PTA,  PTA  duration,  LOC,  and 
history  of  previous  TBI  with  LOC  up  to  5  min  were  not  significantly 
correlated  with  any  outcome  variable,  and  these  predictors  were 
thus  omitted  from  Table  5,  for  brevity.  Similarly,  worse  outcomes, 
as  measured  by  the  6-month  TMT  A  (both  age-adjusted  z-score  and 
the  dichotomized  score),  TMT  B  (z-score),  CVLT-II  (both  age- 
adjusted  scaled  score  and  dichotomized  score),  and  WAIS-IV  PSI 


Table  3.  DTI  Region-of-Interest  (ROI)  Analysis:  Group  Differences  in  Presence  of  One  or  More  Abnormal  ROIs 
AMONG  CT/MRI-Negative  mTBI,  CT/MRI-Positive  mTBI,  and  Control  Subjects 


CT/MRI-negative 
mTBI  (no  acute  traumatic 
intracranial  abnormality 
or  depressed  skull  fracture 
on  CT  or  conventional 

MRI)  (44  subjects) 

CT/MRI-positive  mTBI 
(positive  acute  traumatic 
intracranial  abnormality 
and/or  depressed  skull 
fracture  on  CT  and/or 
conventional  MRI) 

(32  subjects) 

Controls  (50  subjects) 

Number  of  subjects 
(proportion  of  subjects) 

Number  of  subjects 
(proportion  of  subjects) 

Number  of  subjects 
(proportion  of  subjects) 

One  or  more  ROIs  with  FA 
more  than  2.2  SDs  below 
control-group  mean 

11  (25.0%)“’*’ 

14  (43.8%)” 

5  (10.0%)“ 

One  or  more  ROIs  with  FA 
more  than  2.2  SDs  above 
control  group  mean 

8  (18.2%)*’ 

5  (15.6%)*’ 

8  (16.0%)*’ 

■‘■'’’‘’Each  superscript  denotes  a  subset  of  participants  whose  column  proportions  do  not  differ  significantly  from  one  another,  by  Pearson’s  test  with 
p  <  0.05.  Row  1:  There  was  a  statistically  significant  difference  between  CT/MRI-positive  mTBI  (43.8%)  and  control  subjects  (10.0%),  with  one  or  more 
ROIs  with  FA  more  than  2.2  SDs  below  the  control  group  mean  (p  =  0.0006).  There  was  no  significant  difference  between  CT/MRI-negative  mTBI 
patients  (25.0%)  and  controls  (10.0%;  p  =  0.06).  There  was  also  no  significant  difference  between  CT/MRI-positive  (43.8%)  and  CT/MRI-negative  mTBI 
patients  (25.0%;  p  =  0.14).  Row  2:  There  was  no  significant  difference  among  the  proportions  of  CT/MRI-negative  mTBI  (18.2%),  CT/MRI-positive 
mTBI  (15.6%),  and  control  subjects  (16.0%)  with  one  or  more  ROIs  with  FA  more  than  2.2  SDs  above  the  control  group  mean  (p  =  0.96). 

DTI,  diffusion  tensor  imaging;  ROI,  region  of  interest;  CT,  computed  tomography;  MRI,  magnetic  resonance  imaging;  mTBI,  mild  traumatic  brain 
injury;  FA,  fractional  anisotropy;  SD,  standard  deviation. 
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Table  4.  Group  Differences  in  3-  and  6-Month  Outcome  Measures  between  32  CT/MRI-Positive  mTBI 

AND  44  CT/MRI-Negative  mTBI  Patients 


CT/MRl-negative 

(no  acute  traumatic  CT/MRI-positive 

intracranial  (acute  traumatic 

abnormality  or  intracranial  abnormality 

depressed  skull  or  depressed  skull 

fracture  on  CT  or  fracture  on  CT 

conventional  MRl)  and/or  conventional  Analysis  for  group  differences  between 

(44  subjects)  MRI)  (32  subjects)  CT/MRI  negative,  CT/MRI  positive 


3-month  outcome  measure 

Score 


Number  of 
patients 


Score 


Number  of 
patients 


3-month  GOS-E“  4 

5 

6 

7 

8 


1  4  0 

6  5  3 

3  6  10 

13  7  8 

18  8  8 


U  =  485 ;  Z  =  -  1 .4;  Mann- Whitney 

p  =  0.17  U  test 


6-mouth  outcome  measures 

6-month  GOS-E*’ 

4  1 

4 

0 

U  =  459;  z=  -0.67; 

Mann- Whitney 

5  4 

5 

3 

p  =  0.52 

U  test 

6  7 

6 

7 

7  13 

7 

9 

8  14 

8 

7 

RPQ-3'’ 

2.0  [0.0,4.0] 

1.5  [0.0,4.31 

U  =  467;  z=-0.55; 

Mann- Whitney 

Median  (25%,  75%) 

p  =  0.59 

U  test 

RPQ- 13” 

7.0  [4.0,16.0] 

14.0  [3.3,21.0] 

U  =  441;  z=  -0.89; 

Median  (25%,  75%) 

p  =  0.38 

CVLT-II  scaled  score^ 

54+11 

57  +  9 

r(55)  =  0.91; 

Two-tailed 

p  =  0.37 

/-test 

WAIS  IV  PSI**  percentile 

58% +  28% 

62% +  27% 

r(57)  =  0.45; 

p  =  0.65 

TMT  A“ 

•  Time  (sec) 

31  +  13 

30  +  9 

r(59)=-0.37; 

Two-tailed 

p  =  0.71 

/-test 

•  Time  (z-score) 

0.68+1.45 

0.50+1.29 

r(59)=-0.51; 

p  =  0.62 

•  TMT  A  >  2  SDs  above 

Yes  7 

Yes 

3 

U  =  417;  z=  -0.88; 

Mann- Whitney 

mean 

No  28 

No 

23 

p  =  0.38 

U  test 

TMT  B“ 

•  Time  (sec) 

65  +  27 

69  +  27 

r(59)  =  0.51; 

Two-tailed 

p  =  0.61 

/-test 

•  Time  (z-score) 

0.93  +  1.75 

1.09+1.94 

r(59)  =  0.34; 

p  =  0.74 

•  TMT  B  >  2  SDs  above 

Yes  8 

Yes 

8 

U  =  419;  z=-0.69; 

Mann- Whitney 

mean 

No  27 

No 

18 

p  =  0.56 

U  test 

“Three  CT/MRI-negative  mTBI  and  3  CT/MRI-positive  mTBI  patients  did  not  complete  3-month  GOS-E  evaluation. 

'’Five  CT/MRI-negative  mTBI  and  6  CT/MRI-positive  mTBI  patients  did  not  complete  6-month  GOS-E,  RPQ-3,  or  RPQ-13. 

“Eleven  CT/MRI-negative  mTBI  and  8  CT/MRI-positive  mTBI  patients  did  not  complete  6-month  CVLT-II. 

“'Ten  CT/MRI-negative  mTBI  and  7  CT/MRI-positive  mTBI  patients  did  not  complete  6-month  WAIS  IV. 

“Nine  CT/MRI-negative  mTBI  and  6  CT/MRI-positive  mTBI  patients  did  not  complete  6-month  TMT  A  or  TMT  B. 

CT,  computed  tomography;  MRI,  magnetic  resonance  imaging;  mTBI,  mild  traumatic  brain  injury;  GOS-E,  Glasgow  Outcome  Scale  —  Extended; 
CVLT-II,  California  Verbal  Learning  Test-Second  edition;  RPQ,  Rivermead  Postconcussion  Symptoms  Questionnaire;  TMT,  Trail  Making  Test;  SD, 
standard  deviation;  WAIS  IV  PSI,  Wechsler  Adult  Intelligence  Scale-Fourth  edition.  Processing  Speed  Index. 
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Wechsler  Adult  Intelligence  Scale;  pos.,  positive. 


Table  6a.  Multivariable  Ordinal  Logistic  Regression  of  3-  and  6-Month  GOS-E  Versus  Statistically  Significant  Clinical,  Demographic, 

Socioeconomic,  CT,  and  MRI  Predictors  From  Table  5 


a  C 

.1  § 

.23  S  C 

S  .?« 


C3 

<D  * 

in 

5^  O') 

in 

Lh  O 

II 

^  o 
B  II 

^  Cl 

o 

o 

Cc. 

p 

c3  S 

S  P 

d 

-  00 

- 1> 

•'  d 

l>  o 

^  o 

.  ^ 

(N  d 

cn  ^ 

d 

^  d 

O 

«?  d 

B  II 

^  Cl, 

B  II 

'sO  ^ 

Dh 

B  II 

S  II 
•G  ^ 

o  o 

Oi  ^ 

cn 

(N 

d 

(N 

(N 

O  ^  fel  > 
-SJ  ^  CO 
■s  'S  o  -3 

•I 

'S  ^ 

•£  ^ 
I.? 

Ed  .2  O' 


C3 

> 

(U 

^  r? 

B 

00 

s  ^ 

00 

d 

in 

O 

w  ^ 

in 

O  ^ 

.tj 

+1 

CN 

+1 

in 

^  :z 

O  O 

^  rs 
^  §. 

^  :z 

<N 

+1 

^  r^ 

^  rs 
^  §. 

a. 

(N 

cn 

S  s 

p<  o 
"u 
Al  ■“ 

c 

C3 

&* 

0 

(/5 

fc'^ 

(U 

6 

2 

0 

.3  (N 

Oh 

'S’  rl 

3 

0 

s 

3 

12;  A 

0  ^ 

S-H 

’0 

C 

0 

2 

0 

>> 

!/5 

X  _C 

d 

•,3 

CIh 

C3  ■S 

C 

3 

p 

h'5 

0 

0 

0 

3 

T3 

l-H 

3 

<D 

Q 

W 

Z 

1466 


(>  1  RUl  with 
FA  >2.2  SD  below 
control-group  mean) 


Table  6b.  Multivariable  Linear  Regression  oe  6-Month  RPQ-13  Versus  Statistically  Signieicant  Clinical,  Demographic,  Socioeconomic,  CT, 

AND  MRI  Predictors  From  Table  5 
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CT,  computed  tomography;  MRI,  magnetic  resonance  imaging;  GOS-E,Glasgow  Outcome  Scale-Extended;  Cl,  confidence  interval;  DTI,  diffusion  tensor  imaging;  ROI,  region  of  interest;  FA,  fractional  anisotropy; 
SD,  standard  deviation;  RPQ,  Rivermead  Postconcussion  Questionnaire;  TMT  B,  Trail  Making  Test  B. 

*p<0.05  (light-gray  box)  V-0.01  (medium-gray  box)  *p<0.001  (dark-gray  box)  V-0.0001  (dark-gray  box). 
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(both  age-adjusted  scaled  score  and  dichotomized  score),  were  not 
significantly  correlated  with  any  imaging,  clinical,  demographic,  or 
socioeconomic  predictor  (with  the  exception  of  modest  correlations 
between  CVLT-II  scaled  score  and  years  of  education  and  between 
age  and  TMT  A  z-score),  and  these  outcome  measures  were  thus 
also  omitted  from  Table  5,  for  brevity. 

Table  5  shows  that  among  demographic,  clinical,  and  socioeco¬ 
nomic  predictors,  previous  history  of  neuropsychiatric  disorder  was 
the  most  consistent  predictor  of  outcome,  demonstrating  statistically 
significant  correlations  with  3-month  GOS-E  (p=  -0.27;  p  =  0.03), 
6-month  GOS-E  (p=-0.30;  p  =  0.02),  6-month  RPQ-3  (p  =  0.36; 
p  =  0.003),  and  6-month  RPQ-13  (p  =  0.31;p  =  0.013). 

Among  the  imaging  predictors,  DTI  evidence  of  one  or  more 
ROIs  with  abnormally  reduced  PA  ( >  2.2  SDs  below  control-group 
mean)  was  the  most  consistent  predictor  of  outcome,  demonstrating 
statistically  significant  correlations  with  3-month  GOS-E  (p  = 
-  0.34; p  =  0.004),  6-month  GOS-E  (p=  - 0.25; p  =  0.04),  abnormal 
6-month  TMT  B  (p  =  0.32;  /7  =  0.011),  and  6-month  RPQ-13 
(p  =  0.29;  p  =  0.02).  Among  other  imaging  predictors,  MRI  evi¬ 
dence  of  contusion  was  significantly  correlated  with  3-month  GOS- 
E  (p  =  -  0.36;  p  =  0.003),  as  was  CT  evidence  of  SAH,  though  more 
weakly  (p=  -0.28;  p  =  0.02). 

Regression  of  3-  and  6-month  outcome  measures 
on  demographic,  ciinicai,  and  imaging  predictors 

Based  on  the  results  of  Spearman’s  correlation  analysis 
(Table  5),  we  constructed  regression  models  of  each  of  five 
outcome  measures:  3-month  GOS-E;  6-month  GOS-E;  6-month 
TMT  B  (dichotomized  score);  6-month  RPQ-3;  and  6-month 
RPQ-13.  The  predictive  (independent)  variables  in  the  model 
for  each  outcome  measure  were  limited  to  only  those  predictors 
that  had  demonstrated  a  statistically  significant  Spearman’s 
correlation  with  that  outcome  measure  in  Table  5.  This  resulted  in  a 
multivariable  regression  model  for  four  outcome  measures  (3-  and  6- 
month  GOS-E,  6-month  RPQ-3,  and  6-month  RPQ-13)  and  a  uni¬ 
variable  regression  model  for  one  outcome  measure  (6-month  TMT 
B  dichotomized  score).  No  regression  model  was  constructed  for 
any  outcome  measure  that  lacked  a  statistically  significant  Spear¬ 
man’s  correlation  with  at  least  one  predictor. 

For  the  3-month  GOS-E,  age,  number  of  years  of  education, 
neuropsychiatric  history,  MRI  evidence  for  contusion,  and  DTI 
evidence  of  one  or  more  abnormal  ROIs  with  FA  more  than  2.2  SDs 
below  the  control-group  mean  demonstrated  statistically  significant 
univariable  odds  ratios  (ORs;  Table  6A),  compatible  with  the 
Spearman’s  correlation  results  from  Table  5.  The  multivariable 
model  for  3-month  GOS-E,  including  all  of  these  predictors,  was 
also  significant  (pseudo-R^  of  34.5-36.9%; p  =  0.00002;  Table  6A). 
Although  CT  evidence  of  SAH  demonstrated  a  nearly  statistically 
significant  univariable  OR  (p  =  0.053),  it  was  excluded  from  the 
multivariable  model  because  of  collinearity  with  MRI  evidence  of 
contusion.  In  particular,  unstable  ORs  and  a  variance  inflation 
factor  >  2  were  observed  for  CT  evidence  of  SAH  and  MRI  evi¬ 
dence  of  contusion  when  both  were  simultaneously  included  in  the 
multivariable  model. 

For  the  6-month  GOS-E,  years  of  education,  neuropsychiatric 
history,  and  DTI  evidence  of  one  or  more  abnormal  ROIs  with  FA 
more  than  2.2  SDs  below  the  control-group  mean  demonstrated 
statistically  significant  univariable  ORs  (Table  6A),  compatible 
with  Spearman’s  correlation  results  from  Table  5.  The  multivariable 
model  for  6-month  GOS-E,  including  all  of  these  predictors,  was 
also  significant  (pseudo-R^  of  15.3-16.3%;  p  =  0.013;  Table  6A). 


For  6-month  RPQ-13,  age,  years  of  education,  neuropsychiatric 
history,  and  DTI  evidence  of  one  or  more  abnormal  ROIs  with  FA 
more  than  2.2  SDs  below  the  control  group  mean  demonstrated 
statistically  significant  univariable  ORs,  consistent  with  Spearman’s 
correlation  results  from  Table  5.  The  multivariable  linear  regression 
model  for  6-month  RPQ-13,  including  all  of  these  predictors  was 
also  significant  (adjusted  R^  of  23.7%;  p  =  0.0004;  Table  6B). 

Because  the  6-month  TMT  B  was  significantly  correlated  with 
only  one  predictor  (Table  5),  a  univariable  binary  logistic  regression 
model  was  constructed  for  this  outcome  measure.  DTI  evidence  of 
one  or  more  ROIs  with  abnormally  reduced  FA  demonstrated  a 
statistically  significant  univariable  OR  of  4.5  (p  =  0.014;  Table  6C). 

For  6-month  RPQ-3,  only  neuropsychiatric  history  and  history  of 
drug  or  alcohol  abuse  demonstrated  statistically  significant  uni¬ 
variable  ORs.  The  multivariable  ordinal  logistic  regression  model 
for  6-month  RPQ-3,  including  both  of  these  predictors,  was  also 
statistically  significant  (pseudo-R^  of  9.5-13.9%;  p  =  0.015). 

Anaiysis  of  subset  of  patients  without  pre-existing 
neuropsychiatric  or  substance  abuse  history 

Most  previous  studies  of  DTI  in  mTBI  have  excluded  patients 
with  history  of  neuropsychiatric  disease  or  substance  abuse  on  the 
grounds  that  DTI  results  could  be  influenced  by  one  or  both  of  these 
factors.  We  performed  whole-brain  voxel-wise  nonparametric 
statistical  comparison  of  FA  in  CT/MRI-negative  patients  with  a 
positive  history  of  neuropsychiatric  disease  or  substance  abuse 
(n  =  24),  compared  to  those  without  (n  =  20).  Many  areas  of  reduced 
FA  at  p<0.25  (though  not  at  p<0.05)  were  found.  Therefore,  to 
address  the  possibility  that  a  previous  history  of  substance  abuse 
and/or  neuropsychiatric  disease  could  have  influenced  our  results, 
we  separately  analyzed  the  subset  of  mTBI  patients  without  such 
history.  Supplementary  Tables  S2  and  S3  (see  online  supplemen¬ 
tary  material  at  http://www.liebertpub.com)  summarize  demo¬ 
graphic,  socioeconomic,  and  clinical  characteristics,  and  3-  and  6- 
month  outcome  measures,  for  this  subset  of  37  mTBI  patients 
without  history  of  substance  abuse  or  neuropsychiatric  disease. 

Figure  2A  is  analogous  to  Figure  lA,  but  compares  only  mTBI 
patients  without  history  of  neuropsychiatric  disorder  or  substance 
abuse  (n  =  37)  to  control  subjects  (n  =  50).  Unlike  Figure  lA,  no 
significant  group  differences  in  FA  (Fig.  2A),  MD,  RD,  or  AD  were 
found. 

Analogous  to  Figure  IB,  Figure  2B  compares  CT/MRI-positive 
mTBI  patients  without  neuropsychiatric  or  substance  abuse  history 
(m  =  17)  to  controls  (n  =  50).  There  are  extensive  areas  of  reduced  FA 
in  the  CT/MRI-positive  mTBI  patients,  despite  the  expected  loss  of 
statistical  power  for  comparison  of  this  small  subgroup  of  only  17 
CT/MRI-positive  mTBI  patients  to  controls.  No  region  of  increased 
FA,  or  of  increased  or  reduced  MD,  AD,  or  RD,  was  observed  in  CT/ 
MRI-positive  mTBI  patients,  relative  to  controls,  at /)<0.05. 

Finally,  analogous  to  results  in  Figure  1C,  no  significant  group 
differences  in  FA  (Fig.  2C),  MD,  RD,  or  AD  were  found  in  CT/ 
MRI-negative  patients  without  neuropsychiatric  or  substance  abuse 
history  (n  =  20),  compared  to  controls  (n  =  50),  at  /7<0.05. 

Table  7  shows  that  all  17  of  17  (100.0%)  CT/MRI-positive  mTBI 
patients  without  neuropsychiatric  or  substance  abuse  history  had 
abnormal  conventional  MRI,  but  only  5  of  17  (24%)  had  abnormal 
head  CT.  One  patient  with  a  nondepressed  anterior  skull  base  fracture 
had  no  CT  or  MRI  evidence  of  traumatic  brain  lesion  or  intracranial 
hemorrhage  and  was  classified  as  CT/MRI-negative  mTBI  (analo¬ 
gous  to  the  classification  of  isolated  nondepressed  skull  fracture  as 
uncomplicated  mTBI  in  previous  literature^*).  On  conventional  MRI 
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FIG.  2.  Voxel-wise  nonparametric  statistical  comparison  between  mild  traumatic  brain  injury  (mTBI)  patients  without  previous  history 
of  substance  abuse  or  other  neuropsychiatric  disorder  and  controls,  with  corrections  for  multiple  voxel-wise  comparisons  using  threshold- 
free  cluster  enhancement.  This  analysis  was  used  to  compare  (A)  37  mTBI  patients  without  pre-existing  substance  abuse  or  neuropsy¬ 
chiatric  history  to  50  controls,  (B)  the  subgroup  of  17  computed  tomography/magnetic  resonance  imaging  (CT/MRI)-positive  mTBI 
patients  to  the  50  controls,  and  (C)  the  subgroup  of  20  CT/MRI-negative  patients  to  the  50  controls.  Voxel  clusters  with  statistically 
significant  differences  in  fractional  anisotropy  (FA)  between  mTBI  and  control  groups  at  p  <  0.05  are  shown  in  red/orange/yellow,  with 
yellow  denoting  greater  statistical  significance.  (B)  shows  that  CT/MRI-positive  mTBI  patients  without  substance  abuse  or  neuropsy¬ 
chiatric  history  demonstrated  significantly  lower  FA  in  the  anterior  and  posterior  limbs  of  the  internal  capsules,  external  capsules, 
uncinate  fasciculi,  genu  of  the  corpus  callosum,  and  anterior  corona  radiata  bilaterally.  In  contrast,  (C)  shows  that  this  method  dem¬ 
onstrated  no  evidence  for  white  matter  injury  in  CT/MRI-negative  mTBI.  Color  image  is  available  online  at  www.liebertpub.com/neu 


sequences,  most  CT/MRI-positive  mTBI  patients  (II  of  17;  64.7%) 
demonstrated  isolated  foci  of  hemorrhagic  axonal  injury  without 
brain  contusion;  4  of  17  (23.5%)  demonstrated  both  hemorrhagic 
axonal  injury  and  brain  contusion;  1  of  17  (5.9%)  demonstrated  brain 
contusions  and  EDH;  and  1  of  17  (5.9%)  had  isolated  SDH. 

Tables  7  and  8  also  show  results  of  ROI  analysis  of  the  17  CT/ 
MRI-positive  and  20  CT/MRI-negative  mTBI  patients  without  a 
history  of  neuropsychiatric  or  substance  abuse.  Table  7  shows  le¬ 
sions  with  abnormally  low  FA  (FA  more  than  2.2  SDs  below  the 
control-group  mean)  in  individual  patients.  Table  8  shows  that  such 
lesions  were  observed  in  >  1  ROIs  for  9  of  17  CT/MRI-positive 
mTBI  (52.9%),  2  of  20  CT/MRI-negative  mTBI  (10.0%),  and  5  of 
50  (10.0%)  control  subjects.  Fisher’s  exact  test  showed  a  highly 
significant  difference  between  the  proportions  of  CT/MRI-positive 
mTBI  patients  (52.9%)  and  control  subjects  (10.0%)  with  >  1  ab¬ 
normal  ROIs  (p  =  0.0006).  There  was  also  a  highly  significant 
difference  between  the  proportions  of  CT/MRI-positive  mTBI 
patients  (52.9%)  and  CT/MRI-negative  mTBI  patients  (10.0%) 


with  >1  abnormal  ROIs  (p  =  0.0097).  However,  there  was  no 
difference  in  the  proportions  of  CT/MRI-negative  mTBI  patients 
(10.0%)  and  controls  (10.0%)  with  >  1  abnormal  ROIs  (p=  1.0). 
Finally,  there  was  no  significant  difference  among  CT/MRI-posi- 
tive  mTBI,  CT/MRI-negative  mTBI,  and  control  subject  groups  in 
terms  of  the  proportion  of  subjects  with  >  1  ROI  with  abnormally 
highFA(p  =  0.75). 

Table  9  is  analogous  to  Table  5  and  shows  the  pairwise  Spear¬ 
man’s  correlations  between  3-  and  6-month  outcome  measures  and 
demographic,  socioeconomic,  clinical,  CT,  and  MRI  predictors  in 
patients  without  a  history  of  neuropsychiatric  or  substance  abuse. 
Except  for  an  expected  correlation^^  of  years  of  education  with  TMT 
B  z-score  (p=  -0.50;  p  =  0.007),  and  correlation  of  TMT  A  z-score 
with  age  (p=-0.39;  p  =  0.04)  and  with  PTA  duration  (p  =  0.48; 
p  =  0.014),  no  demographic,  socioeconomic,  or  clinical  variable  (age, 
gender,  employment  status,  GCS,  PTA,  PTA  duration,  LOC,  or  his¬ 
tory  of  earlier  TBI)  was  otherwise  significantly  correlated  at  p  <  0.05 
with  worse  performance  on  any  outcome  measure;  all  demographic. 


Table  7.  CT,  Conventional  MRI  and  DTI  Findings  in  CT/MRI-Positive  and  CT/MRI-Negative  mTBI  Patients 
WITHOUT  Pre-Existing  Substance  Abuse  or  Neuropsychiatric  History 
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Normal  2  microhemorrhages  (L  sup  parietal  lobule) 


Table  7.  (Continued) 
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■  Extraaxial  collection  only 

■  Microhemorrhage(s) 

■  Contusion(s) 

■  Contusion(s)  +  microhemorThage(s) 

Color  table  is  available  online  at  www.liebertpub.com/neu 
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Table  8.  DTI  Region-of-Interest  (ROI)  Analysis:  Group  Differences  in  Presence  oe  One  or  More 
Abnormal  ROIs  among  CT/MRI-Negative  mTBI  and  CT/MRI-Positive  mTBI  without  Neuropsychiatric 
OR  Substance  Abuse  History  and  Control  Subjects 


CT/MRI-negative 
mTBI  (20  subjects) 

CT/MRI-positive 
mTBI  (17  subjects) 

Controls  (50  subjects) 

Number  of  subjects 
(Proportion  of  subjects) 

Number  of  subjects 
(Proportion  of  subjects) 

Number  of  subjects 
(proportion  of  subjects) 

One  or  more  ROIs  with  FA  more 

than  2.2  SDs  below  control-group  mean 

2  (10.0%)“ 

9  (52.9%)® 

5  (10.0%)“ 

One  or  more  ROIs  with  FA  more  than 

2.2  SD  above  control-group  mean 

3  (15.0%)“^ 

1  (5.9%)*= 

5  (10.0%)*= 

‘‘■'’■^Each  superscript  denotes  a  subset  of  participants  whose  column  proportions  do  not  differ  significantly  from  one  another,  by  Fisher’s  exact  test  with 
p<0.05.  Row  1:  There  was  a  signihcant  difference  between  the  proportions  of  CT/MRI-positive  (52.9%)  and  CT/MRI-negative  mTBI  patients  (10.0%) 
with  one  or  more  ROIs  with  FA  more  than  2.2  SDs  below  the  control  group  mean  (p  =  0.0097).  There  was  also  a  highly  signihcant  difference  between 
CT/MRI-positive  mTBI  patients  (52.9%)  and  controls  (10.0%;  p  =  0.0006).  However,  there  was  no  difference  between  CT/MRI-negative  mTBI  patients 
(10.0%)  and  controls  (10.0%;  p=  1.0).  Row  2:  There  was  no  signihcant  difference  among  the  proportions  of  CT/MRI-negative  mTBI  (15.0%),  CT/MRI- 
positive  mTBI  (5.9%),  and  control  subjects  (10.0%)  with  one  or  more  ROIs  with  FA  more  than  2.2  SDs  above  the  control  group  mean  (p  =  0.75). 

CT,  computed  tomography;  MRI,  magnetic  resonance  imaging;  DTI,  diffusion  tensor  imaging;  ROI,  region  of  interest;  mTBI,  mild  traumatic  brain 
injury;  FA,  fractional  anisotropy;  SD,  standard  deviation. 


socioeconomic,  and  clinical  variables  were  thus  excluded  from  Table 
9  for  brevity.  Similarly,  6-month  TMT  A  (both  age-adjusted  z-score 
and  the  dichotomized  score),  TMT  B  (z-score),  CVLT-II  (both  age- 
adjusted  scaled  score  and  dichotomized  score),  and  WAIS-IV  PSI 
(both  age-adjusted  scaled  score  and  dichotomized  score)  were  also 
omitted  from  Table  9  because  they  demonstrated  no  other  significant 
correlation  with  any  other  imaging,  clinical,  demographic,  or  socio¬ 
economic  predictor  at  p  <  0.05. 

Table  9  shows  that  among  the  imaging  predictors,  no  CT  feature 
(CT  evidence  of  nondepressed  skull  fracture,  EDH,  SDH,  SAH,  or 
contusion)  was  significantly  correlated  with  any  outcome  measure 
at  p<0.05.  In  contrast,  several  MRI  features,  including  MRI  evi¬ 
dence  of  contusion,  MRI  evidence  of  hemorrhagic  axonal  injury, 
and  presence  of  abnormally  reduced  FA  in  at  least  one  ROI, 
demonstrated  statistically  significant  correlations  with  several 
outcome  measures  (3-  and  6-month  GOS-E,  abnormal  6-month 
TMT  B,  and  the  6-month  RPQ-13). 

Discussion 

In  the  current  study,  white  matter  FA  was  significantly  reduced 
in  CT/MRI-positive,  but  not  in  CT/MRI-negative,  mTBI  patients, 
compared  to  healthy  control  subjects,  on  a  group  level.  In  addition, 
regions  of  reduced  FA  in  individual  mTBI  patients  were  modest, 
but  statistically  significant,  predictors  of  unfavorable  3-  and  6- 
month  outcome.  These  results  held  true  for  both  the  inclusive 
sample  of  76  mTBI  patients  as  well  as  the  subset  of  37  mTBI 
patients  with  no  history  of  previous  substance  abuse  or  other  neu¬ 
ropsychiatric  disorder. 

Previous  studies  have  reported  evidence  of  white  matter 
injury  on  DTI  in  the  acute-to-subacute  time  period  after 
mTBi.i5-i8,20,23-25,27-3i,3«6  essentially  all  of  these  studies, 
patients  with  history  of  substance  abuse  or  other  neuropsychiatric 
disorders  were  excluded.  In  addition,  in  nearly  all  of  these  studies, 
the  mTBI  study  population  included  a  mixed  group  of  both  CT/ 
MRI-positive  and  -negative  mTBI,  based  on  presence  of  intracra¬ 
nial  abnormalities  on  CT  alone,  CT  and  1.5T  MRI,  or  CT  and  3T 
MRI.  Miles  and  colleagues^*  found,  using  an  ROI  approach,  re¬ 
duced  average  FA  and  increased  average  MD  within  six  ROIs  in  a 
group- wise  comparison  of  17  mTBI  patients,  studied  within  10 
days  of  injury  at  I.5T  MRI  and  with  no  evidence  of  microhemor¬ 


rhages,  to  29  age-  and  gender-matched  controls.  In  contrast.  Ling 
and  colleagues^"*  found  increased  FA  and  decreased  RD,  within  the 
callosal  genu,  in  a  mixture  of  28  CT/MRI-negative  and  -positive 
mTBI  patients  who  underwent  MRI  15.6  +  4.3  days  after  injury. 
Messe  and  colleagues,^**  using  a  whole-brain  voxelwise  approach  to 
study  a  mixture  of  CT/MRI-negative  and  -positive  mTBI  patients, 
found  higher  MD  values  in  poor-outcome  patients,  compared  to 
good-outcome  patients  and  controls,  in  the  corpus  callosum,  right 
anterior  thalamic  radiations,  superior  longitudinal  fasciculus,  and 
inferior  longitudinal  and  fronto-occipital  fasciculi  at  7-28  days 
after  injury.  Lange  and  colleagues,^^  using  an  ROI  approach,  found 
no  significant  difference  in  FA  or  MD  in  the  genu,  body,  or  splenium 
of  the  corpus  callosum  in  60  CT/MRI-positive  and  -negative  mTBI 
patients  (on  the  more  severe  end  of  the  mTBI  spectmm),  relative  to  34 
trauma  controls.  A  smaller  number  of  studies^**’^^’^^’^^  has  reported 
statistically  significant  group-wise  or  individual  FA  differences  in  the 
acute-to-subacute  time  period  in  strictly  CT/MRI-negative  mTBI 
patients  versus  controls.  For  example,  Lipton  and  colleagues,  using 
a  whole-brain  voxelwise  approach,  found  reduced  FA  in  multiple 
white  matter  regions  at  2-14  days  postinjury  in  20  CT/MRI-negative 
mTBI  patients,  compared  to  20  age-  and  gender-matched  controls.^^ 
McAllister  and  colleagues*®  found  a  statistically  significant  correla¬ 
tion  between  mean  and  maximum  strain  rate  (based  on  measurements 
from  instmmented  helmets  and  finite  element  biomechanical  simu¬ 
lation)  and  increased  FA  in  the  corpus  callosum  within  the  first  10 
days  after  concussion  in  athletes  with  normal  conventional  brain  MRI. 

From  the  above,  it  is  evident  that  DTI  analysis  techniques  have 
varied  between  more  data-driven,  whole-brain  voxel-wise  analyses 
and  hypothesis-driven  ROI  approaches.  In  addition,  although 
nearly  all  studies  have  employed  group-comparison  designs,  some 
investigators  have  chosen  to  compare  mTBI  patients  to  healthy 
controls  (in  some  cases,  matched  by  age,  gender,  and/or  education), 
whereas  others  have  compared  mTBI  subgroups  with  good  versus 
poor  outcome.  These  earlier  studies,  most  of  which  are  limited  by 
small  sample  sizes,  have  also  not  analyzed  DTI  results  in  the 
context  of  important  clinical,  demographic,  and  socioeconomic 
factors  relevant  to  TBI  outcomes.  Finally,  there  is  a  persistent  and 
striking  inconsistency  across  different  DTI  studies,  in  terms  of  the 
reported  direction  of  changes  in  DTI  measures  after  mTBI. 

Whole-brain  voxel-wise  approaches  may  have  limited  sensitivity 
as  a  result  of  the  heterogeneity  of  spatial  distribution  of  white  matter 


Table  9.  Spearman’s  Correlation  Coeeeicients  (p)  between  Outcome  Measures  and  Early  Neuroimaging  Pathoanatomic  Findings  in  37  mTBI  Patients 

WITHOUT  Previous  history  of  Substance  Abuse  or  Other  Neuropsychiatric  Disorder^ 
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injury  in  mTBI;  on  the  other  hand,  the  ROI  approach  may  be  limited 
by  failure  to  interrogate  less-common  areas  of  white  matter  injury. 
We  employed  both  of  these  as  complementary  approaches  in  the 
current  study  and  demonstrated  that  microstrucmral  white  matter 
injury  severity  does  vary,  on  a  group  level,  according  to  the  presence 
of  more-familiar  macroscopic  pathoanatomic  lesions  on  CT  and 
conventional  MRI.  It  may  not  be  surprising  that  the  data  show  that 
CT/MRI-positive  mTBI  patients  have  more  extensive  white  matter 
injury  than  CT/MRI-negative  mTBI  patients.  However,  such  work  is 
relevant  because  any  utility  of  DTI  in  outcome  prediction  would  be 
contingent  on  demonstration  of  a  differential  increase  in  diagnostic 
or  prognostic  accuracy  beyond  conventional  CT  and  MRI  as  well  as 
clinical,  demographic,  and  socioeconomic  predictors. 

In  this  study  of  76  mTBI  patients  and  50  control  subjects,  and 
using  current  DTI  acquisition  and  postprocessing  techniques,  CT/ 
MRI-positive  mTBI  patients  demonstrated  evidence  of  white 
matter  injury  when  employing  either  whole-brain  voxel-wise  or 
ROI  approaches.  Indeed,  we  found  no  evidence  for  white  matter 
injury,  using  either  the  whole-brain  voxel-wise  or  ROI  methods,  in 
mTBI  patients  without  lesions  on  CT  or  3T  MRI  that  included  high- 
resolution  3D  Tl-  and  T2-weighted  sequences  as  well  as  T2*- 
weighted  gradient  echo  sequences.  These  findings  held  true  in  both 
the  inclusive  group  of  76  mTBI  patients,  as  well  as  the  subset  of  37 
patients  with  no  previous  history  of  substance  abuse  or  other  neu¬ 
ropsychiatric  disorders.  There  are  several  possible  reasons  for  the 
discrepancy  between  our  results  with  a  few  earlier  studies  dem¬ 
onstrating  statistically  significant  FA  differences  on  acute-to-sub- 
acute  3T  DTI  between  strictly  CT/MRI-negative  mTBI  patients  and 
controls.  ’  ’  ’  Technical  differences  in  DTI  acquisition  or  DTI 
postprocessing  techniques  could  always  be  an  explanation  for  such 
differences.  The  effect  size  and  incidence  of  white  matter  injury  in 
CT/MRI-negative  mTBI  may  be  too  small,  or  the  severity  and/or 
spatial  distribution  too  variable  among  patients,  to  show  statisti¬ 
cally  significant  group  differences  based  on  the  number  of  patients 
and  analysis  approach  employed  in  the  current  study.  The  injury-to- 
MRI  interval  may  be  a  critical  factor;  it  has  been  postulated  that  a 
variety  of  different  biological  processes  within  injured  white  matter 
may  vary  not  only  according  to  injury  severity,  but  also  at  different 
time  intervals  after  injury,  and  that  FA,  in  particular,  may  be  ab¬ 
normally  increased  within  the  first  week  of  injury. Pa¬ 
tients  in  the  current  study  underwent  MRI  during  the  first  3  weeks 
after  injury  (11.2  +  3.3  days),  when  different  biological  processes 
and  thus  DTI  parameters  may  still  have  been  evolving.  Finally,  it  is 
possible  that  our  results  differ  because  many  cases  of  CT/MRI- 
positive  mTBI  in  this  study  were  placed  in  that  group  on  the  basis  of 
very  subtle  MRI  lesions  at  3T,  such  as  one  or  two  subtle  isolated 
foci  of  hemorrhagic  axonal  injury,  and  may  have  been  classified  as 
uncomplicated  mTBI  in  other  studies.  This  third  explanation  has 
the  appeal  of  being  compatible  with  earlier  literature  that  reports 
DTI  evidence  of  white  matter  injury  in  subjects  classified  as  un¬ 
complicated  mTBI  based  on  CT  alone.*^’*®’**’^®  Another  main  aim 
of  this  work  was  to  investigate  the  utility  of  DTI  parameters  as 
predictors  of  individual  outcome.  We  thus  determined  and  com¬ 
pared  ORs  for  a  variety  of  demographic,  socioeconomic,  clinical, 
and  imaging  predictors,  including  DTI  parameters.  Our  data  sug¬ 
gest  that  MRI  predictors,  particularly  MRI  evidence  of  contusion 
and  DTI  evidence  of  one  or  more  ROIs  with  reduced  FA,  and 
clinical  and  socioeconomic  predictors,  including  education  and 
previous  history  of  neuropsychiatric  disorder,  surpass  most  CT 
features  for  prediction  of  most  3-  and  6-month  outcome  measures. 

Analysis  of  the  subset  of  mTBI  patients  without  a  previous 
history  of  substance  abuse  and/or  neuropsychiatric  disease  (Fig.  2; 


Tables  7-9  and  Supplementary  Tables  2  and  3)  (see  online  sup¬ 
plementary  material  at  http://www.liebertpub.com)  is  informative, 
because  it  addresses  the  problem  of  a  possible  strong  confounding 
influence  of  these  pre-existing  conditions  owing  to  their  potential 
relationships  with  both  DTI  parameters  and  outcome.  In  this  subset 
analysis,  it  was  actually  necessary  to  separate  CT/MRI-positive 
from  CT/MRI-negative  mTBI  patients  to  see  any  evidence  of  white 
matter  injury  using  either  the  whole-brain  voxel-wise  or  ROI  ap¬ 
proaches.  Specifically,  the  whole-brain  voxel-wise  analysis  (Fig.  2) 
and  ROI  analysis  (Tables  7  and  8)  both  demonstrate  differences 
between  CT/MRI-positive  and  -negative  mTBI  patients  that  are 
even  more  striking  and  statistically  significant  than  in  the  original 
analysis  of  the  inclusive  group  of  76  mTBI  patients.  Table  8  shows 
a  strikingly  higher  prevalence  of  abnormal  ROIs  with  reduced  FA 
in  CT/MRI-positive  patients  without  previous  history  of  substance 
abuse  or  other  neuropsychiatric  disorders,  relative  to  both  the  CT/ 
MRI-negative  mTBI  patients  (p  =  0.004)  and  the  control  group 
(p  =  0.0002);  in  contrast,  the  same  prevalence  of  abnormal  ROIs 
with  reduced  FA  was  observed  in  CT/MRI-negative  patients 
(10.0%)  and  in  the  control  group  (10.0%). 

It  is  noteworthy  that  both  conventional  MRI  and  DTI  predictors 
demonstrated  stronger  correlation  coefficients  with  3-  and  6-month 
outcome  measures  in  the  subset  of  37  patients  lacking  any  history  of 
neuropsychiatric  disease  or  substance  abuse  (Table  9)  than  in  the 
larger  inclusive  sample  of  76  patients  (Table  5),  despite  the  much 
smaller  sample  size  of  the  former.  We  postulate  that  this  is  because 
correlations  of  pre-existing  factors,  such  as  neuropsychiatric  disease, 
with  the  outcome  measures  (e.g.,  in  Table  5)  may  have  weakened 
the  apparent  influence  or  relevance  of  the  imaging  predictors. 

It  is  also  notable  that  there  were  generally  much  stronger  corre¬ 
lations  of  MRI  predictors  with  3-month  GOS-E  than  with  6-month 
GOS-E.  This  is  plausible,  because  the  MRI  exams  in  this  study  were 
performed  within  3  weeks  after  mTBI.  Abnormal  MRI  features  in 
the  initial  days  after  injury,  which  demonstrated  a  strong  correlation 
with  3-month  GOS-E,  may  be  less  relevant  at  6  months,  after  a 
variable  degree  of  recovery  has  taken  place  in  different  patients.  The 
stronger  correlation  with  the  GOS-E  at  3  months,  compared  to  6 
months,  is  unlikely  to  be  attributable  solely  to  general  overall  im¬ 
provement  in  the  GOS-E  over  time:  Though  many  individual  pa¬ 
tients’  scores  changed  between  the  two  time  points,  there  was 
negligible  change  in  the  overall  distribution  of  GOS-E  scores  at  3 
versus  6  months  (Table  4  and  Supplementary  Table  3)  (see  online 
supplementary  material  at  http://www.liebertpub.com). 

In  this  study,  we  sought  to  minimize  the  influence  of  con¬ 
founding  factors  on  group  differences  in  DTI  parameters  between 
patient  and  control  groups.  Thus,  we  did  not  follow  the  approach  of 
presorting  patients  according  to  an  outcome  measure,  and  thereafter 
assessing  for  group  differences  in  DTI  results  according  to  good  or 
poor  outcome,  because  there  are  many  potential  confounding  fac¬ 
tors  that  could  affect  both  DTI  measures  and  outcome.  Further,  we 
analyzed,  in  addition  to  the  original  inclusive  sample,  the  subset  of 
patients  lacking  any  significant  reported  substance  abuse  or  other 
neuropsychiatric  history,  because  these  pre-existing  conditions  are 
heterogeneous  by  nature  and  thus  difficult  to  control  for  in  group 
comparisons  and  could  act  as  confounding  variables  that  could 
create  or  exacerbate  group  differences  in  DTI  measures.  Finally, 
because  there  was  a  nonsignificant,  but  noticeable,  difference 
in  number  of  years  of  education  among  CT/MRI-positive  mTBI, 
CT/MRI-negative  mTBI,  and  control  groups,  we  explicitly  dem¬ 
onstrated  that  there  were  no  group  differences  in  DTI  measures, 
using  either  the  DTI  or  ROI  approach,  between  the  most-  and  least- 
educated  control  subjects. 
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This  study  has  several  limitations.  Alteration  of  DTI  parameters 
in  TBI  has  been  linked  to  a  variety  of  possible  pathophysiological 
mechanisms,  such  as  axonal  disruption,  axonal  degeneration,  and 
cytotoxic  edema;  recent  work  also  suggests  that  DTI  parameters, 
such  as  FA  and  MD,  may  be  correlated  with  strain  and  strain  rate  in 
mTBI.^®  Nevertheless,  despite  our  attempt,  in  performing  the  subset 
analysis,  to  minimize  or  eliminate  the  influence  of  confounding 
factors  that  could  account  for  both  DTI  lesions  and  poorer  outcome, 
we  acknowledge  that  lesions  in  the  DTI  ROI  analysis  are  nonspe¬ 
cific  and  may  reflect  the  patient’s  pre-existing  brain  structure,  rather 
than  a  traumatic  lesion.^^  Second,  a  substantial  unexplained  vari¬ 
ance  in  outcomes  remains,  even  for  our  most  inclusive  models  that 
were  based  on  DTI,  conventional  neuroimaging,  and  other  predic¬ 
tors  (Table  6).  Third,  because  the  number  of  predictors  we  inves¬ 
tigated  was  large,  relative  to  the  number  of  patients,  this  study 
should  be  regarded  as  exploratory  and  in  need  of  confirmation  in  a 
larger  study  population.  Finally,  even  for  pathoanatomic  findings, 
such  as  contusion  and  SAH,  that  can  be  definitively  attributed  to 
acute  TBI  based  on  their  unique  imaging  appearance,  the  existence 
of  any  direct  pathophysiological  mechanism  that  accounts  for  their 
correlation  with  outcome  remains  uncertain. 

In  summary,  this  study  provides  evidence  for  the  importance  of 
individual  pathoanatomic  features  on  MRI,  including  DTI  parame¬ 
ters,  for  prognosis  after  mTBI.  Specifically,  several  MRI  predictors, 
including  DTI  parameters,  surpassed  CT  features  for  prediction  of  3- 
and  6-month  outcome  measures.  For  the  subset  of  patients  lacking 
any  significant  neuropsychiatric  or  substance  abuse  history,  MRI 
predictors,  including  DTI  parameters,  surpassed  all  clinical,  demo¬ 
graphic,  socioeconomic,  and  CT  features  for  prediction  of  3-  and  6- 
month  outcome.  Our  results  should  be  viewed  as  relevant  primarily 
to  mTBI  patients  who  meet  ACEP/CDC  ED  criteria  for  head  CT  and 
who  thus  generally  have  more  severe  injuries  than  mTBI  patients 
who  are  not  triaged  to  head  CT.  Our  results  support  the  potential 
utility  of  MRI  and  DTI  in  the  acute/subacute  stage  of  acute  mTBI  for 
better  classification  of  injury  severity.  Effective,  practical  imaging 
markers  that  identify  mTBI  patients  who  will  have  unfavorable 
outcome  are  essential  for  clinical  trials  to  evaluate  treatments  and  for 
better  triage  to  effective  follow-up  care. 
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Abstract 

Although  the  majority  of  patients  with  mild  traumatic  brain  injury  (mTBI)  recover  completely,  some  still  suffer  from 
disabling  ailments  at  3  or  6  months.  We  validated  existing  prognostic  models  for  mTBI  and  explored  predictors  of  poor 
outcome  after  mTBI.  We  selected  patients  with  mTBI  from  TRACK-TBI  Pilot,  an  unselected  observational  cohort  of  TBI 
patients  from  three  centers  in  the  United  States.  We  validated  two  prognostic  models  for  the  Glasgow  Outcome  Scale 
Extended  (GOS-E)  at  6  months  after  injury.  One  model  was  based  on  the  CRASH  study  data  and  another  from  Nijmegen, 
The  Netherlands.  Possible  predictors  of  3-  and  6-month  GOS-E  were  analyzed  with  univariate  and  multi-variable  pro¬ 
portional  odds  regression  models.  Of  the  386  of  485  patients  included  in  the  study  (median  age,  44  years;  interquartile 
range,  27-58),  75%  («  =  290)  presented  with  a  Glasgow  Coma  Score  (GCS)  of  15.  In  this  mTBI  population,  both 
previously  developed  models  had  a  poor  performance  (area  under  the  receiver  operating  characteristic  curve,  0.49-0.56). 
In  multivariable  analyses,  the  strongest  predictors  of  lower  3-  and  6-month  GOS-E  were  older  age,  pre-existing  psychiatric 
conditions,  and  lower  education.  Injury  caused  by  assault,  extracranial  injuries,  and  lower  GCS  were  also  predictive  of 
lower  GOS-E.  Existing  models  for  mTBI  performed  unsatisfactorily.  Our  study  shows  that,  for  mTBI,  different  predictors 
are  relevant  as  for  moderate  and  severe  TBI.  These  include  age,  pre-existing  psychiatric  conditions,  and  lower  education. 
Development  of  a  valid  prediction  model  for  mTBI  patients  requires  further  research  efforts. 

Key  words:  GOS-E;  prognostic  models;  TBI;  validation 


Introduction 

Traumatic  brain  injury  (TBI)  is  among  the  leading  causes 
of  death  and  disability.  In  the  United  States,  at  least  1 .7  million 
patients  a  year  seek  some  form  of  medical  treatment.  ’  TBI  exacts 
significant  health,  social,  and  economic  hardships  on  patients,  their 


families,  and  health  systems.^’^  Approximately  70-90%  of  all  TBIs 
are  categorized  as  mild  (mTBI),  that  is,  presenting  with  a  Glasgow 
Coma  Scale  (GCS)  score  of  13-15  after  nonpenetrating  head  trauma. 
Although  most  mTBI  patients  will  recover  without  residual  impair¬ 
ments,  persistent  sequelae  remain  in  a  subgroup  of  5-15%.^  These 
complaints  may  include  physical  symptoms,  behavioral  disturbances. 
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and  cognitive  dysfunction,  any  of  which  may  interfere  with  return  to 
work  or  resumption  of  social  activities.  Prognostic  analyses  are  es¬ 
sential  to  identify  patients  at  increased  risk  of  developing  residual 
sequelae  and  for  leveraging  resources  to  follow  a  more  risk-prone 
subgroup.  Closer  observation  and  early  intervention  as  part  of  clinical 
practice  may  alleviate  the  psychological  burden  of  injury  on  these 
patients,  as  well  as  the  related  economic  burden  on  society. 

The  heterogeneity  in  case  definition  of  mTBI,  the  variety  of 
outcome  measures,  and  the  variability  in  time  elapsed  for  scoring 
both  predictors  and  outcome  render  interpretation  and  comparison 
of  results  from  mTBI  prognostic  studies  difficult.  Further,  most 
studies  only  report  on  the  association  between  predictors  and  out¬ 
come  in  univariate  analyses.^’® 

To  our  knowledge,  only  two  studies  have  combined  predictors 
and  developed  a  prediction  model  specifically  for  mTBI.^’®  One 
other  model  (Corticosteroid  Randomization  After  Significant  Head 
Injury;  CRASH)  was  developed  on  patients  with  GCS  3-14  and 
thus  captured  a  segment  of  the  mTBI  population,  but  not  patients 
with  GCS  15.®’'°  Further,  none  of  the  models  have  been  externally 
validated  in  mTBI.  Before  a  prognostic  model  can  reliably  be  ap¬ 
plied  to  clinical  practice,  external  validation  is  required  to  deter¬ 
mine  generalizability.  In  this  study,  we  aimed  to  evaluate  the 
performance  of  existing  mTBI  prognostic  models  using  a  recent, 
prospective,  unselected  population  of  mTBI  patients  enrolled 
across  three  level  1  trauma  centers  in  the  United  States  and  explore 
relevant  predictors  of  poor  outcome  after  mTBI. 

Methods 

Patient  population 

The  study  population  consisted  of  patients  included  in  the 
Transforming  Research  and  Clinical  Knowledge  in  TBI  (TRACK- 
TBI)  Pilot  study."  In  this  study  TBI  patients  age  >  16  years  were 
enrolled  upon  anival  in  the  emergency  departments  (EDs)  at  San 
Francisco  General  Hospital  (University  of  California  San  Fran¬ 
cisco;  UCSF),  University  of  Pittsburgh  Medical  Center,  and  Uni¬ 
versity  Medical  Center  Brackenridge.  All  participants  or  their 
legally  authorized  representatives  gave  written  informed  consent. 
At  follow-up  outcome  assessments,  participants  previously  con¬ 
sented  by  legally  authorized  representative,  if  neurologically  im¬ 
proved  and  capable,  were  consented  for  continuation  in  the  study. 

Inclusion  criteria  were  presentation  to  study  hospital  within  24  h 
of  injury  and  history  of  trauma  to  the  head  sufficient  to  triage  to 
noncontrast  head  computed  tomography  (CT)  using  the  American 
College  of  Emergency  Physicians/Centers  for  Disease  Control 
evidence-based  joint  practice  guidelines.'^  We  selected  patients 
with  mTBI  and  available  3-  or  6-month  outcome.  All  study  pro¬ 
tocols  were  approved  by  the  institutional  review  boards  at  each 
participating  level  1  trauma  center. 

Measures 

Details  on  loss  of  consciousness,  amnesia,  and  source  of  trauma 
were  recorded  upon  admission  and  informed  consent  was  obtained. 
GCS  score  was  assessed  by  a  neurosurgeon  at  admission.'^  Trained 
study  personnel  in  the  ED  obtained  demographic  data,  patient  his¬ 
tory,  and  clinical  information  from  the  patient.  All  patients  under¬ 
went  CT  imaging  at  the  time  of  initial  presentation  to  the  ED.  Each 
patient’s  head  CT  was  characterized  using  the  National  Institutes  of 
Health/National  Institute  of  Neurological  Disorders  and  Stroke  TBI 
Common  Data  Elements  (TBI-CDEs).'^'®  Clinical  brain  CTs  were 
transmitted  to  a  radiology  picture-archiving  and  communications 
system  with  software  that  allow  controlled  remote  access  for  mul¬ 
tiple  users  at  study  sites.  To  comply  with  the  Health  Insurance 
Portability  and  Accountability  Act  of  1996,  the  UCSE  Quantitative 


Image  Processing  Center  built  a  multiplatform  tool  that  completely 
anonymized  CT  studies  during  the  transmission  process.  Each  CT 
was  then  reviewed  by  a  single  board-certified  neuroradiologist 
blinded  to  demographic,  socioeconomic,  and  clinical  data,  except 
gender  and  age,  and  scored  on  26  of  the  93  CDEs  developed  by  the 
TBI-CDE  neuroimaging  working  group.'^’'* 

Outcome 

The  outcomes  for  this  study  were  the  Glasgow  Outcome  Scale 
Extended  (GOS-E)  at  3  and  6  months  after  injury.'®  The  GOS-E 
provides  eight  categories  of  outcome:  dead;  vegetative  state;  lower 
severe  disability;  upper  severe  disability;  lower  moderate  disabil¬ 
ity;  upper  moderate  disability;  lower  good  recovery;  and  upper 
good  recovery.  Ratings  are  based  on  patient  consciousness,  inde¬ 
pendence,  ability  to  work,  social  and  leisure  activities,  social 
relationships,  and  other  sequelae  of  TBI.  Upper  good  recovery 
(GOS-E  score  of  8)  indicates  return  to  preinjury  baseline  with  no 
residual  effects  of  the  TBI. 

Prediction  models 

Our  literature  search  identified  three  prediction  models  that  were 
developed  (partly)  on  mTBI  patients. We  could  not  validate  the 
Stuhlemeijer  and  colleagues  model  because  not  all  of  the  former’s 
predictors  were  available  in  our  data  set.®  We  thus  undertook  to 
validate  the  Nijmegen  and  CRASH  models.®  The  characteristics  of 
the  model  are  described  in  Table  1. 

The  Nijmegen  model  was  built  specifically  for  mTBI,  with 
6-month  GOS-E  <  7  as  the  endpoint.  Multivariable  analysis  of  1069 
patients  with  GOS-E  yielded  age.  Abbreviated  Injury  Score  for 
head  (AlSh),  Injury  Severity  Score  (ISS)  without  head,  and  alcohol 
intoxication  as  significant  predictors  in  the  clinical  model  and 
number  of  hemorrhagic  contusions  and  facial  fractures  as  predic¬ 
tors  of  unfavorable  outcome  in  the  CT  model  and  age,  ISS  without 
head,  number  of  hemorrhagic  contusions,  and  alcohol  intoxication 
in  the  combined  model.® 

The  Medical  Research  Council  CRASH  trial  built  and  externally 
validated  two  prognostic  models  in  mild,  moderate,  and  severe  TBI.® 
A  basic  model  included  age,  GCS,  pupillary  reactivity,  and  presence 
of  extracranial  injury.  In  a  CT  model,  additionally  included  were 
petechial  hemorrhage,  obliteration  of  third  ventricle  and  cisterns, 
subarachnoid  hemon'hage  (SAH),  mid-line  shift,  and  nonevacuated 
hematoma  emerged  as  predictors  for  mortality  at  14  days  and  un¬ 
favorable  outcome  on  the  GOS  ( <  4)  at  6  months  postinjury.®  In  this 
study,  we  only  validated  the  models  for  6-month  unfavorable  out¬ 
come.  We  note  that  the  CRASH  model  excluded  patients  with  GCS 
15,  a  score  that  represents  a  majority  of  this  subpopulation. 

Statistical  analysis 

If  patients  had  a  missing  outcome  at  6  months,  but  an  observed 
outcome  at  3  months,  the  3-month  value  was  extrapolated  to  6 
months.  Similarly,  6-month  outcomes  were  interpolated  when  3- 
month  outcome  was  missing.  Patients  with  missing  outcome  at  both 
time  points  were  excluded.  Missing  values  in  predictors  were  sta¬ 
tistically  imputed  using  single  imputation  with  the  Aregimpute 
function  in  R  statistical  software  (version  2.14;  R  Foundation  for 
Statistical  Computing,  Vienna,  Austria). 

Patients’  baseline  characteristics  were  described  by  median  and 
interquartile  range  (IQR)  for  continuous  variables  and  frequencies 
and  percentages  for  categorical  variables.  These  descriptive  sta¬ 
tistics  were  reported  on  the  nonimputed  data. 

The  prediction  models  were  applied  to  the  patients  in  the  vali¬ 
dation  set,  that  is,  a  predicted  probability  of  unfavorable  outcome 
was  calculated  for  each  patient  using  the  CRASH  and  Nijmegen 
models.  Accordingly,  the  external  validity  of  the  models  was  as¬ 
sessed  by  studying  calibration  and  discrimination.  Calibration  refers 
to  the  agreement  between  observed  and  predicted  outcomes.  The 


mtbi  outcome  prediction  models  and  predictors 


85 


Table  1.  Characteristics  of  the  Validated  Models 


Model 

Development  population  (n) 

Predictors 

Outcome 

Nijmegen 

Clinical  model 

GCS  13-15  (17  =  1069) 

-Age 

-AIS  head 

-ISS  without  head 

-Alcohol  intoxication 

6-month  GOS-E  <7 

CT  model 

-Number  of  hemorrhagic  contusions 
-Facial  fractures 

Combined  model 

-Age 

-ISS  without  head 

-Number  of  hemorrhagic  contusions 
-Alcohol  intoxication 

CRASH 

Basic  model 

GCS  3-14  (77=10,008) 

-Age 

-GCS 

-Pupillary  reactivity 
-Extracranial  injury 

6-month  GOS  <  4 

CT  model 

Basic  model  plus 

-Petechial  hemorrhage 

-Obliteration  of  third  ventricle  and  cisterns 

-Subarachnoid  hemorrhage 

-Mid-line  shift 

-Nonevacuated  hematoma 

CT,  computed  tomography;  CRASH,  Corticosteroid  Randomization  After  Significant  Head  Injury;  GCS,  Glasgow  Coma  Scale;  AIS,  Abbreviated 
Injury  Score;  ISS,  Injury  Severity  Score;  GOS-E,  Glasgow  Outcome  Score  Extended. 


extent  of  over-  or  underestimation,  relative  to  the  observed  and 
predicted  rate,  was  explored  graphically  using  validation  plots.^°  We 
assessed  calibration-in-the-large  by  fitting  a  logistic  regression 
model  with  the  logit  of  model  predictions  as  an  offset  variable.  The 
intercept  indicates  whether  predictions  are  systematically  too  low  or 
high  and  should  ideally  be  zero.  The  calibration  slope  reflects  the 
average  effects  of  the  predictors  in  the  model  and  was  estimated  in  a 
logistic  regression  model  with  the  logit  of  the  model  predictions  as 
the  only  predictor.  For  a  perfect  model,  the  slope  is  equal  to  1.  The 
area  under  the  receiver  operating  characteristic  curve  (AUROC)  was 
used  to  quantify  the  ability  of  the  model  to  discriminate  between 
patients  who  died  versus  survived.  Because  the  development  of  the 
CRASH  model  did  not  include  patients  with  GCS  15,  we  validated  it 
both  on  patients  with  GCS  13-14  and  on  our  total  study  population. 

To  further  explore  relevant  predictors  of  3-  and  6-month  GOS-E, 
we  selected  21  possible  predictors  from  the  literature  and  based  on 
clinical  knowledge.  These  were  analyzed  in  univariate  and  multi- 
variable  proportional  odds  regression  models  with  3-  and  6-month 
GOS-E  as  ordinal  outcomes.  This  means  that  the  full  range  of  the 
GOS-E  is  considered  instead  of  dichotomizing  at  a  fixed  point  (e.g., 
favorable  vs.  unfavorable  outcome).  Simulation  studies  have  shown 
that  ordinal  analysis  is  more  efficient  than  dichotomization,  also 
when  the  proportional  odds  assumption  is  violated.  Each  predictor 
was  tested  in  the  univariate  models,  and  those  with  a  p  value  of  0.30 
in  both  the  3-  and  6-month  model  were  selected  for  inclusion  in  the 
multi-variable  models.  The  liberal  p  value  was  motivated  by  the  fact 
that  we  performed  an  exploratory  analysis  in  a  relatively  small 
sample  size  and  did  not  want  to  exclude  possible  predictors. 

All  analyses  were  performed  with  R  statistical  software  (version 
2.14;  R  Eoundation  for  Statistical  Computing). 

Results 

Patient  population 

TRACK-TBI  Pilot  enrolled  485  patients  with  mTBI,  including 
480  with  nonpenetrating  injury  who  were  eligible  for  our  study. 


Patients  with  penetrating  brain  injury  (n  =  5)  or  missing  outcome  at 
both  3  and  6  months  after  injury  (n  =  94)  were  excluded.  A  total  of 
386  patients  were  included  in  our  analysis.  The  median  age  of  our 
population  was  44  years  (IQR,  27-58).  The  majority  (n  =  271 ;  70%) 
was  male.  Most  patients  (n  =  290;  75%)  presented  with  a  GCS  of  15 
and  two  reactive  pupils.  Most  patients  were  injured  in  a  motor 
vehicle  traffic  accident  {n=  179;  47%).  Almost  one  third  (n=  1 18; 
31%)  of  the  patients  had  self-reported  psychiatric  (mental  health) 
history,  which  was  obtained  at  the  time  of  injury  through  patient 
interview  using  a  checklist  of  common  psychiatric  conditions  as 
defined  by  the  TBI  CDE  Vl.O  (e.g.,  anxiety,  depression,  sleep 
disorders,  post-traumatic  stress,  bipolar  disorder,  schizophrenia, 
and  others).  Patients  need  not  have  been  formally  diagnosed  with  a 
mental  health  disturbance;  however,  to  qualify  as  “positive”  for 
psychiatric  history,  the  patient  must  deem  the  condition  to  be  sig¬ 
nificantly  disturbing  for  their  baseline  quality  of  life.  More  then  half 
(n=  198;  53%)  of  the  patients  reported  history  of  previous  TBI  as 
defined  by  external  force  injury  to  the  head.  Over  half  of  the  pa¬ 
tients  («  =  232;  60%)  had  no  visible  CT  pathology  (Marshall’s  CT 
classification  I).^*  The  most  common  pathologies  observed  on  CT 
were  contusions  (61;  16%),  SAH  (103;  27%),  and  facial  fractures 
(53;  14%).  Most  baseline  variables  had  very  few  missing  values 
( <  2%),  but  the  AlSh,  ISS,  and  extracranial  injury  had  almost  40% 
missing  values.  Alcohol  intoxication,  as  measured  by  blood  alcohol 
levels,  was  missing  in  almost  60%  of  cases  (Table  2). 

At  3  months  after  injury,  116  (24%)  were  lost  to  follow-up.  Of 
those  with  observed  outcomes,  33%  («=121)  completely  recov¬ 
ered  (GOS-E,  8)  and  32%  (n  =  1 18)  had  some  remaining  symptoms 
(GOS-E,  7).  Of  the  remaining  one  third  of  the  sample  2%  («  =  6) 
died,  4%  («=15)  were  severely  disabled  (GOS-E,  3^),  and  28% 
(n=  104)  were  moderately  disabled  (GOS-E,  5-6;  Table  3). 

After  6  months,  an  additional  181  (38%)  patients  were  lost  to 
follow-up.  Of  those  with  observed  outcome,  34%  (n  =  102)  made  a 
complete  recovery  (GOS-E,  8)  at  6  months  and  30%  («  =  89)  had 
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Table  2.  Patient  Characteristics  (jv=386‘‘) 


Characteristic 

Missing 

No.  (%) 

Age  (median,  IQR) 

0 

44  (27-58) 

Male  gender 

0 

271  (70) 

Cause 

4 

Road  traffic  accident 

179  (47) 

Fall 

133  (35) 

Assault 

54  (14) 

Stmck  by/struck  against 

14  (6) 

person  or  object 

Other 

2(1) 

GCS 

0 

15 

290  (75) 

14 

81  (21) 

13 

15  (4) 

Pupil  reactivity 

61 

Both  reactive 

319  (98) 

One  reactive 

5  (2) 

None  reactive 

1  (0) 

Psychiatric  medical  history 

0 

118  (31) 

Hypoxia 

2 

23  (6) 

Hypotension 

1 

13  (3) 

Previous  TBI  (with  and  without 

11 

198  (53) 

hospital  admission) 

Education 

12 

Low 

37  (10) 

Middle 

202  (54) 

High 

135  (36) 

Alcohol  intoxication 

228 

52  (33) 

ISS  (median,  IQR) 

152 

16  (10-18) 

AIS  head 

152 

0 

34  (15) 

1 

6(3) 

2 

27  (12) 

3 

70  (30) 

4 

83  (35) 

5 

14  (6) 

Extracranial  injury 

152 

53  (23) 

Marshall  CT 

0 

1 

232  (60) 

2 

134  (35) 

3 

9  (2) 

4 

4(1) 

5 

5  (1) 

6 

2(1) 

Facial  fracture 

0 

53  (14) 

EDH 

0 

12  (3) 

tSAH 

1 

103  (27) 

Mid-line  shift 

1 

10  (3) 

Third  ventricle  obliteration 

2 

11  (3) 

Contusions 

1 

61  (16) 

Petechial  hemorrhage 

1 

3  (1) 

“Of  485  patients,  5  were  excluded  because  they  had  penetrating  injury 
and  94  had  missing  outcome,  leaving  386  for  inclusion. 

IQR,  interquartile  range;  GCS,  Glasgow  Coma  Scale;  TBI,  traumatic 
brain  injury;  ISS,  Injury  Severity  Score;  AIS,  Abbreviated  Injury  Score; 
CT,  computed  tomography;  EDH,  extradural  haematoma;  tSAH,  traumatic 
subarachnoid  hemorrhage. 


some  remaining  symptoms  (GOS-E,  7).  Three  percent  (n  =  9)  had 
died,  3%  («  =  9)  were  severely  disabled  (GOS-E,  3-4),  and  30% 
(n  =  90)  were  moderately  disabled  (GOS-E,  5-6). 

Between  3  and  6  months  after  injury,  3  patients  died  and  another 
65  deteriorated,  based  on  worsening  GOS-E.  Conversely,  66  pa¬ 
tients  showed  improved  GOS-E  scores  between  3  and  6  months. 
The  94  patients  with  missing  outcome  at  both  time  points  were 
excluded  from  this  analysis. 

Model  validation 

The  Nijmegen  models  performed  poorly  in  the  external  valida¬ 
tion,  with  AUROCs  of  0.52  (95%  confidence  interval  [Cl],  0.49- 
0.56;  clinical  model),  0.55  (95%  Cl,  0.49-0.55;  CT  model),  and 
0.56  (95%  Cl,  0.49-0.56;  combined  model)  (Fig.  1).  The  CRASH 
models  performed  poorly  in  the  total  mTBI  population,  including 
GCS  15  (AUROC  basic  model,  0.49;  95%  Cl,  0.43-0.70;  AUROC 
CT  model,  0.49;  95%  Cl,  0.42-0.66)  (Fig.  2).  However,  perfor¬ 
mance  was  very  well  with  AUROCs  of  0.90  (95%  Cl,  0.82-0.97; 
basic  model)  and  0.91  (95%  Cl,  0.85-0.98;  CT  model)  (Fig.  3)  in 
the  population  they  were  developed  on.  The  proportion  of  unfa¬ 
vorable  outcome  in  TRACK-TBI  Pilot  was  overestimated  by  most 
models.  For  example,  the  predicted  proportion  of  patients  with 
unfavorable  outcome  by  the  CRASH  CT  model  was  12%;  however, 
the  actual  observation  of  unfavorable  outcome  at  6  months  was  8%. 

Predictors 

In  univariate  analyses  (Table  4),  we  identified  a  large  number  of 
characteristics  as  potential  predictors  of  outcome  both  3-  and  6- 
month  GOS-E:  age;  cause  of  injury;  GCS;  pupil  reactivity;  psy¬ 
chiatric  medical  history;  hypoxia;  hypotension;  education;  ISS; 
extracranial  injury;  SAH;  mid-line  shift;  and  third  ventricle  oblit¬ 
eration  and  contusions  (all  p<0.30  for  both  3-  and  6-month  GOS-E; 
Table  4).  Some  predictors  had  a  different  effect  on  3-versus  6- 
month  outcome.  A  GCS  of  13  or  14  was  a  strong  predictor  for  a 
lower  6-month  GOS-E  (odds  ratio  [OR]  =0.3;  p  =  0.015),  but  less 
predictive  for  lower  3-month  GOS-E  (OR  =  0.5-0.6;  p  =  0.299).  In 
contrast,  the  CT  characteristics  were  more  predictive  of  3-month 
outcome,  compared  with  6-month  outcome  (e.g.,  SAH:  3-month 
OR  =  2.2,  p  <  0.001 ;  6-month  OR  =  1 .3,  p  =  0.224). 

In  multivariable  analyses  (Table  5),  the  strongest  predictors  of 
both  lower  3-  and  6-month  GOS-E  were  older  age  (OR,  1.2; 
p<  0.001),  history  of  psychiatric  conditions  (OR  =  2.2-2.4; 
p<0.001),  and  lower  education  (OR,  0.4-0.8;  p<0.05;  Table  4). 
Injury  caused  by  assault  and  extracranial  injury  were  important 
predictors  of  poorer  outcome  at  both  time  points  (p  =  0.05-0.1). 
Finally,  a  lower  GCS  was  predictive  of  lower  6-month  GOS-E  (OR, 
0.3-0.4;p  =  0.039). 

Discussion 

In  this  study,  we  externally  validated  two  prognostic  models  for 
prediction  of  outcome  after  mTBI.  We  found  that  both  models 
performed  unsatisfactorily  in  our  validation  data  set.  In  exploratory 
analyses,  we  identified  older  age,  pre-existing  psychiatric  condi¬ 
tions,  lower  education,  injury  caused  by  assault  and  extracranial 
injury,  and  lower  GCS  as  predictors  of  3-  and  6-month  GOS-E. 

Study  population 

We  included  only  patients  with  a  so-called  mTBI,  as  defined  by  a 
GCS  13-15.  However,  the  population  did  contain  some  patients 
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Table  3.  Outcome^ 


3-month  GOS-E  Total 


6-month  GOS-E 

1 

2 

3  4  5 

6  7  8 

Unknown 

(%} 

1 

6 

0 

1  0 

0 

1  0 

0 

9  (3*’) 

2 

0 

0 

0  0  0  0 

0  0 

0 

0  (0*’) 

3 

0 

0 

2  1 

0 

0  0 

1 

5  (2*’) 

4 

0 

0 

2  1  0  0 

1  0 

0 

4  (1*’) 

5 

0 

0 

1  0  14  10 

6  4 

3 

38  (13*’) 

6 

0 

0 

0  3  5 

13  21  3 

3 

52  (17*’) 

7 

0 

0 

0  1  5 

14  43  18 

8 

89  (30*’) 

8 

0 

0 

0  0  2 

7  22  64 

7 

102  (34*’) 

Unknown 

0 

0 

0  3  5 

19  24  32 

94 

Jl81  (38") 

Total  (%) 

6(2*’) 

0  (0*’) 

6(2*’)  9(2*’)  41  (lU)  63(17*’)  118(32*’)  121(33*’) 

116  (24") 

480 

‘‘f!=480. 

“Percentage  of  patients  with  observed  outcome. 

“Percentage  of  all  patients. 

GOS-E,  Glasgow  Outcome  Score  Extended. 

Table  4.  Univariate  Predictors  of  3-  and  6-Month  G0S-E“ 

Common  OR  (95%  Cl) 

Common  OR  (95%  Cl) 

Predictors 

(3  months) 

p  value 

(6  months) 

p  value 

Age  (per  10  years) 

1.2  (1. 1-1.3) 

<0.001 

1.2  (1. 1-1.3) 

0.002 

Male  gender 

0.9  (0.6-1. 4) 

0.678 

0.8  (0.6-1.2) 

0.316 

Cause 

0.021 

<0.001 

MV 

Ref 

Ref 

Fall 

1.4  (0.9-2.1) 

1.6  (1. 1-2.4) 

Assault 

2.2  (1. 3-3.6) 

2.6  (1.5-4.5) 

Struck  by/strike  against 

1.3  (0.5-3.4) 

0.6  (0.2-1.7) 

GCS 

0.299 

0.015 

13 

Ref 

Ref 

14 

0.6  (0.3-1. 6) 

0.3  (O.l-l.O) 

15 

0.5  (0.2-1. 3) 

0.3  (0.3-0.7) 

No  or  one  pupil  reactive 

2.4  (0.6-9.6) 

0.205 

3.8  (1.1-13.5) 

0.039 

Psychiatric  medical  history 

2.2  (1.5-3.3) 

<0.001 

2.9  (1.9^.2) 

<0.001 

Hypoxia 

2.8  (1. 3-5.9) 

0.009 

2.7  (1.2-6.1) 

0.018 

Hypotension 

1.8  (0.7^.8) 

0.206 

2.2  (0.8-5.8) 

0.112 

Education 

0.050 

0.012 

Low 

Ref 

Ref 

Middle 

1.0  (0.5-1.9) 

0.7  (0.4-1.4) 

High 

0.6  (0.3-1. 1) 

0.4  (0.2-0.8) 

Alcohol  intoxication 

0.9  (0.6-1. 3) 

0.565 

1.2  (0.8-1. 7) 

0.463 

ISS 

1.03  (1.01-1.06) 

0.026 

1.02  (0.99-1.04) 

0.156 

AIS  head 

1.2  (1.0-1.3) 

0.017 

1.03  (0.90-1.12) 

0.701 

Extracranial  injury 

1.7  (1. 1-2.7) 

0.012 

1.6  (1. 0-2.4) 

0.044 

Marshall’s  CT 

0.002 

0.836 

1 

Ref 

Ref 

2 

1.9  (1. 3-2.8) 

1.0  (0.8-1. 5) 

3-4 

2.9  (1.2-7.6) 

1.7  (0.7-4. 1) 

5-6 

15.5  (3.2-76.2) 

8.5  (1. 8^0.8) 

Facial  fracture 

1.4  (0.9-2.4) 

0.147 

1.3  (0.8-2.3) 

0.307 

EDH 

1.0  (0.4-2.6) 

0.986 

0.3  (0. 1-0.9) 

0.033 

tSAH 

2.2  (1.5-3.3) 

<0.001 

1.3  (0.9-1. 9) 

0.224 

Midline  shift 

7.8  (2.2-27.6) 

0.013 

3.2  (0.9-11.6) 

0.070 

Third  ventricle  obliteration 

8.2  (2.6-26.4) 

<0.001 

3.2  (1.0-10.3) 

0.050 

Contusions 

1.9  (1.2-3. 1) 

0.008 

1.4  (0.9-2.3) 

0.171 

Petechial  hemorrhage 

2.0  (0.3-12.7) 

0.473 

0.5  (0. 1-3.5) 

0.527 

“«  =  386. 

GOS-E,  Glasgow  Outcome  Score  Extended;  MV,  motor  vehicle;  GCS,  Glasgow  Coma  Scale;  ISS,  Injury  Severity  Score;  AIS,  Abbreviated  Injury  Score; 
CT,  computed  tomography;  EDH,  extradural  haematoma;  tSAH,  traumatic  subarachnoid  hemorrhage;  OR,  odds  ratio.  Cl,  confidence  interval;  Ref,  reference. 
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Table  5.  Multivariable  Predictors  of  3-  and  6-Month  Ordinal  GOS-E 


Predictor 

Common  OR  (95%  Cl) 

(3  months) 

p  value 

Common  OR  (95%  Cl) 

(6  months) 

p  value 

Age  (per  10  years) 

1.2 

(1. 1-1.4) 

<0.001 

1.2 

(1. 1-1.4) 

<0.001 

Cause 

0.103 

0.039 

MV 

Ref 

Ref 

Fall 

0.9 

(0.6-1. 4) 

1.0 

(0.6-1. 6) 

Assault 

1.9 

(1. 1-3.4) 

2.0 

(1. 1-3.6) 

Struck  by/strike  against 

1.1 

(0.4-3.4) 

0.5 

(0.2-1. 4) 

GCS 

0.481 

0.061 

13 

Ref 

Ref 

14 

0.8 

(0.3-2.3) 

0.4 

(0.1-1. 2) 

15 

0.6 

(0.2-1. 7) 

0.3 

(0. 1-0.9) 

No  or  one  pupil  reactive 

1.0 

(0.2-4.4) 

0.974 

2.1 

(0.6-7.5) 

0.253 

Psychiatric  medical  history 

2.2 

(1. 4-3.2) 

<0.001 

2.4 

(1.6-3.7) 

<0.001 

Hypoxia 

2.0 

(0.9-4.4) 

0.101 

1.8 

(0.7-4.2) 

0.193 

Hypotension 

1.4 

(0.5-3.6) 

0.507 

1.6 

(0.6-4. 1) 

0.369 

Education 

0.032 

0.016 

Low 

Ref 

Ref 

Middle 

0.8 

(0.4-1. 6) 

0.7 

(0.4-1. 4) 

High 

0.5 

(0.2-1. 0) 

0.4 

(0.2-0.9) 

ISS  per  point 

1.02 

(0.99-1.04) 

0.250 

1.00 

(0.98-1.03) 

0.759 

Extracranial  injury 

1.7 

(1. 0-2.7) 

0.045 

1.5 

(0.9-2.4) 

0.105 

tSAH 

1.6 

(0.9-2.9) 

0.095 

0.9 

(0.5-1.5) 

0.579 

Mid-line  shift 

1.6 

(0.3-8.6) 

0.594 

0.8 

(0. 1-5.2) 

0.844 

Contusion 

1.3 

(0.7-2.6) 

0.404 

1.6 

(0.8-3.1) 

0.176 

Third  ventricle  obliteration 

4.1 

(0.8-20.6) 

0.084 

3.4 

(0.6-20.2) 

0.181 

AUROC  3-month  model  =  0.68;  AUROC  6-month  model  =  0.69. 
GOS-E,  Glasgow  Outcome  Score  Extended;  MV,  motor  vehicle; 

GCS,  Glasgow  Coma  Scale; 

ISS,  Injury  Severity  Score;  tSAH, 

traumatic 

subarachnoid  hemorrhage;  OR,  odds  ratio.  Cl,  confidence  interval;  Ref,  reference. 


with  one  or  two  unreactive  pupils,  an  AlSh  of  4  or  5,  or  a  Marshall’s 
CT  classification  of  5  or  6,  characteristics  that  indicate  a  more 
severe  head  injury.  This  illustrates  the  limitations  of  a  unidimen¬ 
sional  approach  to  classification  of  TBI.  More  than  half  of  the 
patients  reported  a  previous  head  injury.  This  might  be  an  over¬ 
estimation  given  that  it  was  self-reported. 

Outcome 

Our  findings  that  one  third  of  the  patients  made  a  complete 
recovery  (GOS-E,  8),  one  third  had  some  minor  remaining  symp¬ 
toms  (GOS-E,  7),  and  the  final  one  third  had  significant  disabling 
complaints  at  3  and  even  6  months  are  consistent  with  previous 
research.’  Although  our  study  population  might  include  somewhat 
more  severe  patients  than  the  general  population  as  a  result  of  the 
case  mix  at  our  level  1  trauma  enrollment  centers,  these  results 
illustrate  that  the  consequences  of  mTBI  should  not  be  under¬ 
estimated.  The  overall  outcome  distribution  was  similar  at  3  and  6 
months,  but  there  were  some  patients  who  died  between  3  and  6 
months  and  some  that  deteriorated.  Unfortunately,  we  were  unable  to 
trace  whether  those  that  deteriorated  did  so  as  a  result  of  the  initial 
head  injury  or  from  other  events.  The  lost  to  follow-up  percentage 
increased  to  38%  at  6  months.  This  lost  to  follow-up  percentage  is 
similar  to,  or  better  than,  other  TBI  studies.’’^^'^  However,  higher 
follow-up  rates  are  generally  achieved  in  randomized,  controlled 
trials.  TBI  patients  are  a  difficult  group  to  follow,  and  researchers 
should  recognize  the  fact  that  it  requires  substantial  resources  to 
achieve  acceptable  follow-up  rates  in  TBI  studies. 


Approximately  half  of  the  patients  (94  of  181)  who  were  lost  to 
follow-up  at  6  months  also  did  not  have  a  3-month  outcome.  Of  the 
patients  with  observed  outcome  at  3  months,  the  majority  (56  of  87) 
had  a  GOS-E  of  7  or  8.  This  is  consistent  with  previous  findings  that 
willingness  to  participate  in  research  is  less  in  those  who  fully 
recover  and  may  result  in  an  overestimation  of  the  rate  of  unfa¬ 
vorable  outcome.’^  Given  that  it  is  unlikely  that  predictors  have 
differential  relative  effects  in  patients  with  more-favorable  out¬ 
come,  we  do  not  expect  the  results  of  the  prognostic  analyses  to  be 
affected  by  the  missing  outcomes. 

Models 

With  AUROCs  of  0.52-0.56,  the  Nijmegen  model’s  ability  to 
discriminate  between  patients  with  favorable  and  unfavorable 
outcome  was  hardly  better  than  chance  (AUROC  =  0.5).  The  reason 
for  this  poor  performance  is  likely  to  be  related  to  the  original 
modeling  strategy  used  in  this  study.  Their  development  sample 
included  1069  patients,  of  which  257  had  unfavorable  outcome.  In 
this  sample,  33  possible  predictors  were  tested,  corresponding  to 
one  predictor  for  seven  outcome  events.  A  rule  of  thumb  in  prog¬ 
nostic  modeling  is  that  at  least  10-20  outcome  events  are  required 
to  test  one  predictor.  Testing  too  many  predictors  for  the  sample 
size  may  result  in  models  that  are  overfitted,  resulting  in  a  good 
apparent  performance  in  the  development  data,  but  poor  perfor¬ 
mance  at  external  validation.  The  amount  of  overfitting  can  be 
assessed  and  quantified  with  internal  validation  (e.g.,  in  a  bootstrap 
procedure),  but  this  was  not  done  by  Jacobs  and  colleagues.  The 


Jacobs  Combined  model  in  TRACK-TBI  GCS  14-15  (n=386) 
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FIG.  1.  Calibration  plot  Jacobs  combined  model,  x-axis  shows  predicted  probabilities  by  the  model  in  quintiles  of  patients  (triangles  with 
horizontal  lines  as  95%  confidence  intervals);  y-axis  shows  observed  probabilities.  Dotted  diagonal  represents  perfect  predictions.  Spikes 
along  the  x-axis  are  numbers  of  patients  with  favorable  and  unfavorable  observed  outcomes.  ROC,  receiver  operating  characteristic. 
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CRASH  CT  model  in  TRACK-TBI  GCS  13-15  (n=386) 
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FIG.  2.  Calibration  plot  CRASH  computed  tomography  model,  x-axis  shows  predicted  prohahilities  by  the  model  in  quintiles  of  patients 
(triangles  with  horizontal  lines  as  95%  confidence  intervals);  y-axis  shows  observed  probabilities.  Dotted  diagonal  represents  perfect 
predictions.  Spikes  along  the  x-axis  are  numbers  of  patients  with  favorable  and  unfavorable  observed  outcomes.  ROC,  receiver  operating 
characteristic. 
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CRASH  CT  model  in  TRACK-TBI  GCS  13-14  (n=96) 


CO 

o 


DQ 

I- 

^  CO 

CC 


(D 

E 

o 

o 

o 


03 

O  ^ 
>  O 
03 

"c 

3 


c 

o 

E 

CD 

■o 

<D 

£ 

0) 

CO 

X) 

o  2 


q 

d 


Intercept 
Slope 
C  (ROC) 


2:.  A 


A 


-1.064 

1.441 

0.913 


■■  A 


rnn - rm - 1 1  i  i 


A  / 


-  Ideal 

.  Nonparametric 

Grouped  patients 


I  I 


Unfavorable 

J  I  L 


Favorable 


0.0 


1  ^  T 

0.2  0.4  0.6  0.8 

Probability  of  6  month  unfavorable  outcome 


1.0 


FIG.  3.  Calibration  plot  CRASH  computed  tomography  model  (original  population),  x-axis  shows  predicted  probabilities  by  the 
model  in  quintiles  of  patients  (triangles  with  horizontal  lines  as  95%  confidence  intervals);  y-axis  shows  observed  probabilities.  Dotted 
diagonal  represents  perfect  predictions.  Spikes  along  the  x-axis  are  numbers  of  patients  with  favorable  and  unfavorable  observed 
outcomes.  ROC,  receiver  operating  characteristic. 
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difference  between  the  discriminative  ability  in  the  development 
data  (AUROCs,  0.57-0.71)  and  in  the  validation  data  likely  indi¬ 
cate  that  the  Jacobs  model  is  overfitted,  but  may  also  be  attributed  to 
true  differences  in  prognostic  relations. 

The  CRASH  models  discriminated  equally  poor  in  the  total 
mTBI  population,  with  AUROCs  of  0.49-0.50.  However,  the 
CRASH  models  were  not  developed  for  patients  with  a  GCS  of  15, 
which  was  the  majority  of  our  sample.  When  patients  with  GCS  15 
were  excluded,  the  CRASH  models  discriminated  well.  In  contrast 
to  the  Nijmegen  models,  the  CRASH  models  were  developed  by 
testing  14  predictors  in  3556  outcome  events  and  were  internally 
and  externally  validated  in  moderate  and  severe  TBI.^®  It  should  be 
noted  that  the  outcome  predicted  by  the  CRASH  models  was 
GOS<4,  whereas  the  Nijmegen  model  predicts  GOS-E<7.  Pos¬ 
sibly,  it  is  easier  to  discriminate  between  patients  above  or  below  a 
cutoff  in  the  middle  of  the  GOS-E,  compared  with  a  cutoff  at  the 
higher  end.  This  is  supported  by  the  finding  that  our  ordinal  mul¬ 
tivariable  models  had  AUROCs  of  0.68-0.69,  representing  the 
discriminative  ability  over  the  complete  GOS-E.  When  the  models 
were  refitted  with  CRASH  outcome  GOS  <  4,  the  AUCs  increased 
to  0.86.  In  all,  the  validation  of  these  previously  developed  models 
supports  the  need  for  further  research  to  develop  valid  prognostic 
models  for  mTBI  patients. 

Predictors  of  unfavorable  outcome 

Age,  pre-existing  psychiatric  conditions,  and  lower  education 
were  the  strongest  predictors  for  both  3-  and  6-month  GOS-E  in  our 
data.  Older  age  is  a  recognized  predictor  of  poorer  outcome  in  many 
diseases,  including  TBI,  and  our  finding  is  consistent  with  the  lit¬ 
erature.^^  Pre-existing  psychiatric  conditions  are  less  often  studied, 
but  also  have  been  found  to  predict  unfavorable  outcome.^*  While 
speculative,  it  is  possible  that  individuals  with  a  pre-existing  mental 
health  condition  may  have  less  reserve  to  overcome  the  additional 
strain  of  an  mTBI.  Alternatively,  symptoms  that  relate  primarily  to 
this  comorbidity  may  falsely  be  attributed  to  the  head  injury.^® 
More  highly  educated  patients  may  have  more-adaptive  cop¬ 
ing  skills  that  allow  them  to  return  to  their  previous  levels  of 
functioning.^ 

Additional  strong  predictors  of  lower  6-month  GOS-E  were  in¬ 
jury  caused  by  assault,  extracranial  injury,  and  lower  GCS.  GCS  is 
an  indication  of  more-severe  injury  resulting  in  less  favorable 
outcome.  Violence  as  a  cause  of  injury  has  been  previously  de¬ 
scribed  as  a  predictor  of  fatigue  after  mTBI.  The  researchers  sug¬ 
gested  that  post-traumatic  stress  might  play  a  role  in  this  relation.^* 
Extracranial  injury  may  result  in  disability  independent  of  the  head 
injury  and  has  been  described  as  a  predictor  of  poor  outcome  be¬ 
fore,  especially  in  unselected  TBI  populations.^® 

It  has  been  suggested  that  in  moderate  and  severe  TBI,  out¬ 
come  is  determined  by  what  “the  injury  brings  to  the  patient” 
whereas  in  mTBI  it  is  what  “the  patient  brings  to  the  injury,” 
and  our  data  support  this  statement.  Generally  accepted  prog¬ 
nostic  models  for  moderate  and  severe  TBI  include,  in  addition 
to  age,  indicators  of  injury  severity,  such  as  GCS,  pupillary  re¬ 
activity,  and  CT  parameters.®’*®’^®  These  predictors  are  less  rel¬ 
evant  in  mTBI.  Here,  indicators  of  social  background,  history  of 
psychiatric  conditions,  assault  as  cause  of  injury,  and  low  edu¬ 
cation  seem  to  be  predictive  of  poorer  outcome.  However,  the 
combination  of  pre-existing  psychiatric  conditions,  low  educa¬ 
tion,  and  assault  as  a  cause  of  injury  as  predictors  of  6-month 
outcome  poses  the  question  of  whether  persistent  complaints  are 
fully  attributable  to  the  TBI.  Future  studies  that  follow  up  with 


more-sensitive  and  -specific  outcome  measures  in  larger  cohorts 
are  required  to  answer  this  question.  In  this  study,  we  neither 
aimed  nor  had  enough  patients  to  fully  disentangle  the  mecha¬ 
nisms  causing  poor  outcome.  This  would  be  essential  to  target 
treatment  to  patients  at  high  risk  for  poor  outcome  and  should  be 
a  main  focus  of  future  studies  and  large  ongoing  efforts  such  as 
CENTER-TBI  and  TRACK-TBI. 

The  predictors  we  combined  in  our  multi-variable  analysis  had  a 
moderate  discriminative  ability  (AUROCs,  0.68”0.69).  Emerging 
technologies  that  could  improve  prognostication  in  mTBI  include 
proteomic  biomarkers,  “  genetic  factors,  and  improved 
imaging  biomarkers,  including  magnetic  resonance  imaging. 
Additionally,  prediction  models  for  mTBI  may  require  more- 
sensitive  and  -specific  outcome  measures  beyond  the  GOS-E. 

We  recognize  several  limitations  to  our  study.  We  included 
patients  with  GCS  13-15,  which  are  classified  in  the  category  of 
mTBI.  However,  there  were  patients  with  one  or  two  unreactive 
pupils,  an  AlSh  of  4  or  5,  or  a  Marshall’s  CT  classification  of  5  or  6 
(indicative  of  “complicated”  mTBI  with  pathological  head  CT 
findings),  all  indicating  quite  severe  injury.  More  than  half  of  the 
patients  reported  previous  head  injury,  which  may  be  an  overesti¬ 
mation  given  that  it  was  self-reported  without  necessarily  requiring 
hospital  admission.  Pre-existing  psychiatric  conditions  proved  to 
be  one  of  the  strongest  predictors  to  poorer  outcome.  A  goal  of  the 
TRACK-TBI  Pilot  Study  was  to  evaluate  the  feasibility  of  im¬ 
plementing  the  TBI  CDEs  V 1 .0,  which  did  not  include  a  validated 
structured  interview  for  preinjury  psychiatric  history.  Even  though 
we  implemented  the  highest  level  of  granularity  for  baseline  data 
collection,  we  were  unable  to  capture  the  specific  types,  durations, 
and  formal  diagnoses  of  pre-existing  psychiatric  conditions.  In 
moving  forward,  establishing  a  standard  set  of  tools  and  ques¬ 
tionnaires  to  obtain  this  level  of  granularity  will  be  helpful  in 
evaluating  the  true  associations  among  pre-existing  mental  health 
conditions  and  post-TBI  outcome. 

Conclusion 

Reliable  outcome  prediction  in  mTBI  is  important  for  clinical 
practice.  Identifying  patients  at  increased  risk  of  unfavorable  out¬ 
come  permits  targeting  closer  observation  and  early  intervention, 
which  may  reduce  the  psychological  burden  of  injury  on  patients, 
as  well  as  the  related  economic  burden  on  society.  Our  study 
demonstrates  that  existing  models  for  mTBI  perform  unsatisfac¬ 
torily.  We  tested  21  variables  in  ordinal  analysis  of  386  patients, 
which  is  1  in  18  and  thus  reasonable  from  a  statistical  perspective. 
Although  we  have  found  some  strong  predictors  of  poor  outcome, 
such  as  age  and  history  of  psychiatric  condition,  given  the  sample 
size,  we  consider  the  results  of  our  prognostic  analysis  as  hypoth¬ 
esis  generating.  These  predictors  will  need  further  validation  in 
ongoing  prospective,  longitudinal  studies,  such  as  those  that  are 
part  of  the  International  TBI  Research  Initiative.^**’^® 
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Abstract 

Glial  fibrillary  acidic  protein  and  its  breakdown  products  (GFAP-BDP)  are  brain-specific  proteins  released  into  serum  as  part  of 
the  pathophysiological  response  after  traumatic  hrain  injury  (TBI).  We  performed  a  multi-center  trial  to  validate  and  charac¬ 
terize  the  use  of  GFAP-BDP  levels  in  the  diagnosis  of  intracranial  injury  in  a  broad  population  of  patients  with  a  positive  clinical 
screen  for  head  injury.  This  multi-center,  prospective,  cohort  study  included  patients  1 6-93  years  of  age  presenting  to  three  level 
1  trauma  centers  with  suspected  TBI  (loss  of  consciousness,  post-trauma  amnesia,  and  so  on).  Serum  GFAP-BDP  levels  were 
drawn  within  24  h  and  analyzed,  in  a  blinded  fashion,  using  sandwich  enzyme-linked  immunosorbent  assay.  The  ability  of 
GFAP-BDP  to  predict  intracranial  injury  on  admission  computed  tomography  (CT)  as  well  as  delayed  magnetic  resonance 
imaging  was  analyzed  by  multiple  regression  and  assessed  by  the  area  under  the  receiver  operating  characteristic  curve  (AUG). 
Utility  of  GFAP-BDP  to  predict  injury  and  reduce  unnecessary  CT  scans  was  assessed  utilizing  decision  curve  analysis.  A  total 
of  215  patients  were  included,  of  which  83%  suffered  mild  TBI,  4%  moderate,  and  12%  severe;  mean  age  was  42.1  + 18  years. 
Evidence  of  intracranial  injury  was  present  in  51%  of  the  sample  (median  Rotterdam  Score,  2;  interquartile  range,  2).  GFAP- 
BDP  demonstrated  very  good  predictive  ability  (AUG  =  0.87)  and  demonstrated  significant  discrimination  of  injury  severity 
(odds  ratio,  1.45;  95%  conhdence  interval,  1.29-1.64).  Use  of  GFAP-BDP  yielded  a  net  benefit  above  clinical  screening  alone 
and  a  net  reduction  in  unnecessary  scans  by  12-30%.  Used  in  conjunction  with  other  clinical  information,  rapid  measurement  of 
GFAP-BDP  is  useful  in  establishing  or  excluding  the  diagnosis  of  radiographically  apparent  intracranial  injury  throughout  the 
spectrum  of  TBI.  As  an  adjunct  to  current  screening  practices,  GFAP-BDP  may  help  avoid  unnecessary  CT  scans  without 
sacrificing  sensitivity  (Registry:  ClinicalTrials.gov  Identiher:  NCT01565551). 


Key  words:  biomarkers;  imaging;  traumatic  brain  injury 


Introduction 

Clinical  care  and  research  in  tiaumatic  brain  injury  (TBI)  rely 
on  classification  systems,  such  as  the  Glasgow  Coma  Scale  (GCS), 
that  are  not  adequately  calibrated  for  injury  assessment  across  mild  and 


moderate  TBI.*  Radiographic  evaluation  is  central  to  the  initial  strati¬ 
fication  of  injury  severity  and  to  monitor  for  acute  changes;  however,  its 
use  is  limited  by  cost  and  perceived  risk  of  ionizing  radiation. 

Simpler,  sensitive,  and  specific  tests  for  identifying  and  strati¬ 
fying  TBI  would  provide  more  rapid  and  tailored  diagnosis  of  TBI 
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while  minimizing  the  time,  risk,  and  cost  associated  with  current 
standards.  To  this  end,  there  has  been  increasing  investigation  into 
serum  proteins  as  biomarkers  of  TBI;  however,  none  have  yet  been 
validated  for  routine  use.  Potential  biomarkers  under  investigation 
include  glial  protein  S-100  beta  (SIOOB),  neuron- specific  enolase 
(NSE),  myelin  basic  protein,  ubiquitin  c-terminal  hydrolase,  and 
glial  fibrillary  acid  protein  (GFAP).^’^  GFAP,  initially  investigated 
in  the  1970s,  has  emerged  as  a  promising  biomarker  candidate  to 
improve  diagnosis,  triage,  and  targeted  treatment  of  TBI  patients.'* 
GFAP  is  an  intermediate  filament  protein  component  of  the  as¬ 
trocyte  cytoskeleton  expressed  almost  exclusively  in  the  central 
nervous  system  (CNS).  While  insoluble  in  intact  astrocytes,  over¬ 
activation  of  calpain  after  initial  injury  and  gliolysis  produce  sol¬ 
uble  GFAP  polymers  (or  breakdown  products)  that  are  released  into 
interstitial  fluid. ^  These  GFAP  breakdown  products  (GFAP-BDP) 
can  be  measured  in  serum  in  association  with  a  number  of  CNS 
disorders,  including  TBI.*’^  Previous  studies  have  correlated  ele¬ 
vated  GFAP-BDP  with  the  presence  of  clinical  and  radiographic 
injury  as  well  as  worse  outcome  and  need  for  neurosurgical  inter¬ 
vention.^’^  To  date,  previous  work  has  focused  primarily  on  the 
severe  TBI  population  or  compared  TBI  patients  against  either 
uninjured  patients  or  those  not  meeting  clinical  criteria  for  head 
injury.  Our  previous  study  was  one  of  the  first  to  prospectively 
assess  GFAP-BDP  with  regard  to  presence  and  severity  of  radio- 
graphic  injury  on  computed  tomography  (CT)  across  the  entire 
spectrum  of  disease  after  TBI.*’® 

The  aim  of  this  study  was  to  evaluate  and  validate  the  utility  of 
GFAP-BDP  for  the  diagnosis  of  intracranial  injury  in  patients  with 
a  positive  clinical  screen  for  head  injury  across  the  spectrum  of  TBI 
typically  presenting  to  a  level  1  trauma  center.  We  expand  on  our 
previous  analysis  of  the  utility  of  GFAP-BDP  to  identify  TBI,  in¬ 
cluding  injury  evaluation  by  MRI,  cut-off  values  for  GFAP-BDP 
specifically  in  the  mild  and  moderate  TBI  groups,  and  analysis  of 
the  potential  reduction  of  CT  scans  by  utilizing  the  biomarker  for 
injury  detection.® 

Methods 

Study  population 

Recruitment  of  subjects  was  part  of  the  TRACK-TBI  (Trans¬ 
forming  Research  and  Clinical  Knowledge  in  Traumatic  Brain 
Injury)  Pilot  Study,  a  National  Institute  of  Neurological  Disorders 
and  Stroke-funded,  multi-center,  prospective  collaboration  among 
three  U.S.  level  1  trauma  centers  enrolling  acute  TBI  patients 
(University  of  Pittsburgh  Medical  Center  [UPMC];  University 
Medical  Center  Brackenridge  [UMCB];  and  University  of  Cali¬ 
fornia,  San  Francisco  [UCSF])  and  one  rehabilitation  center 
(Mount  Sinai  Rehabilitation  Center)  enrolling  late-presenting  TBI 
patients  to  develop,  test,  and  refine  TBI  common  data  elements 
(TBI-CDEs)  for  research  across  four  major  domains:  demograph¬ 
ics,  neuroimaging,  biomarkers,  and  outcome  measures.’  The  TBI 
population  under  investigation  spanned  the  entire  injury  spectrum, 
from  severe  to  mild.  Both  patients  with  negative  imaging  and  those 
discharged  from  the  emergency  department  (ED)  are  also  included 
in  the  total  population.  Institutional  review  boards  of  participating 
centers  approved  all  study  protocols.  All  participants  or  their  le¬ 
gal  authorized  representatives  gave  written  informed  consent.  At 
follow-up,  participants  previously  consented  by  legal  authorized 
representative,  if  neurologically  improved  to  be  cognizant,  were 
consented  for  continuation  in  the  study. 

To  be  eligible  for  this  analysis,  patients  must  have  presented  to 
an  ED  within  24  h  of  their  injury  and  had  a  positive  clinical  screen 
for  acute  TBI  necessitating  a  noncontrast  head  CT  according  to 
American  College  of  Emergency  Physicians/Centers  for  Disease 


Control  and  Prevention  (ACEP/CDC)  evidence-based  joint  prac¬ 
tice  guidelines.*  These  guidelines  represent  an  amalgam  of  the 
Canadian  CT  Head  Rule  and  the  New  Orleans  Criteria  (Haydel, 
Indications  for  computed  tomography  in  patients  with  minor  head 
injury;  Stiell,  The  Canadian  CT  Head  Rule  for  patients  with  minor 
head  injury).  GCS  score  was  assessed  by  a  neurosurgeon  at  ad¬ 
mission  and  was  reconfirmed  by  study  personnel  at  the  time  of 
biomarker  collection.  TBI  severity  was  broadly  defined  by  GCS, 
with  mild  between  13  and  15,  moderate  between  9  and  12,  and 
severe  between  3  and  8.  Patients  were  excluded  if  they  were 
younger  than  16  or  greater  than  95  years  of  age,  suffered  pene¬ 
trating  head  injury,  or  had  a  premorbid  neurologic  condition. 

Sample  collection  and  measurement  of  glial  fibrillary 
acidic  protein  and  its  breakdown  products 

Data  from  the  three  level  1  trauma  centers  were  used  for  this 
analysis.  Serum  samples  were  collected  within  24  h  of  injury  and 
were  dated  and  time  stamped  to  compare  with  time  of  injury.  The 
TBI-CDE  Biospecimens  and  Biomarkers  Working  Group  Guide¬ 
lines  for  sample  preparation  were  followed.®  Samples  were 
centrifuged  and  serum  aliquots  stored  at  -80°C  for  future  batch 
processing.  UPMC  and  UMCB  batch-shipped  samples,  overnight 
on  dry  ice,  to  UCSF.  All  deidentified  samples  were  then  stored  with 
a  unique  study  number  specific  to  site  and  subject.  A  central  da¬ 
tabase  was  maintained  by  the  coordinating  center  (UCSF)  with 
each  site  entering  site-specific  data  for  final  statistical  reporting. 
Blinded  sample  analysis  occurred  in  a  single  laboratory  (Banyan 
Biomarkers,  Alachua,  FL)  using  a  sandwich  enzyme-linked  im¬ 
munosorbent  assay  (ELISA)  to  GFAP-BDP.  The  GFAP  ELISA 
utilized  a  proprietary  mouse  monoclonal  antibody  for  solid-phase 
immobilization,  and  a  proprietary  polyclonal  rabbit  antibody  for 
detection.'®’"  Testing  procedure  and  detection  of  GFAP  was  car¬ 
ried  out  as  previously  described.®  Both  whole  GFAP  molecules  as 
well  as  GFAP-BDPs  are  detected  by  the  assay,  potentially  resulting 
in  a  more  complete  measure  of  overall  GFAP  released  into  circu¬ 
lation.  All  samples  were  analyzed  in  duplicate  concomitantly  with 
calibrators  prepared  in  compatible  matrix,  as  described  previously.® 
From  high  concentration  to  low,  the  previously  reported  intraassay 
coefficient  of  variance  for  the  ELISA  is  4.3-7. 8%  and  the  inter¬ 
assay  coefficient  of  variance  is  7.8-14.3%.  The  estimated  limit  of 
detection  for  GFAP  is  ~0.01  ng/mL." 

Evaluation  of  endpoints 

All  patients  underwent  CT  imaging  of  the  brain  at  the  time  of 
initial  presentation  to  the  ED.  Patients  were  offered  a  follow-up, 
out-patient  MRI  upon  enrollment  in  the  TRACK-TBI  study.  The 
MRI  was  on  a  voluntary,  opt-in  basis  to  be  performed  1-2  weeks 
postinjury.  Radiographic  images  were  deidentified,  uploaded  to  a 
central  imaging  database,  and  reviewed  by  a  blinded  central  reader. 
Imaging  features  were  extracted  and  entered  into  the  TRACK-TBI 
database.  Each  patient’s  head  CT  and  magnetic  resonance  image 
(MRI)  were  characterized  using  the  recommendations  of  the  TBI- 
CDE  Neuroimaging  Working  Group  regarding  specific  radiologic 
features,  data  definitions  needed  to  characterize  injuries,  and  best 
practices  needed  to  optimize  and  harmonize  imaging  data  acqui¬ 
sition  for  TBI  research  during  data  collection.'’’'*  Specifically,  the 
presence  of  cisternal  effacement,  mid-line  shift,  epidural  hema¬ 
toma,  subarachnoid  hemorrhage,  and  intraventricular  hemorrhage 
were  recorded  to  determine  the  Rotterdam  score  for  all  scans  (as¬ 
sessment  of  TBI  severity  based  on  noncontrast  head  CT).  The 
presence  of  any  intracranial  abnormalities  on  MRI  was  considered 
a  positive  scan.  Imaging  studies  were  performed  at  the  discretion  of 
each  study  site  using  their  standard  equipment  and  protocols. 

The  primary  endpoint  for  analysis  was  intracranial  injury,  as 
identified  on  CT  scan  at  time  of  presentation.  Secondary  endpoints 
included  severity  of  intracranial  injury,  as  measured  by  the 
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Rotterdam  score,  and  presence  of  intracranial  injury,  as  identified 
by  delayed  MRI. 

Statistical  analysis 

Continuous  demographic  characteristics  were  assessed  for  nor¬ 
mality  using  the  Kolmogorov-Smirnov’s  test;  normally  distributed 
data  were  analyzed  by  f-test,  whereas  the  remainders  were  com¬ 
pared  using  the  Wilcoxon’s  rank-sum  test.  Categorical  data  were 
analyzed  by  Pearson’s  chi-squared  or  Fisher’s  exact  test.  Differ¬ 
ences  between  groups  in  multi-level  ordinal  measurements  (i.e., 
Rotterdam  score,  GCS,  and  Glasgow  Outcome  Scale)  were  tested 
using  Kruskal-Wallis’  test.  Univariable  regression  analysis  was 
performed  to  assess  the  association  between  GFAP-BDP  level  and 
radiographic  presence  of  intracranial  injury.  Multi-variate  regres¬ 
sion  models  were  later  built  to  evaluate  the  predictive  capabilities 
GFAP-BDP  after  adjustment  for  known  factors  associated  with 
severity  of  intracranial  injury  (age,  pupillary  reactivity,  GCS,  and 
Injury  Severity  Score  [ISS]).  The  ability  of  GFAP-BDP  to  predict 
severity  of  intracranial  injury  was  assessed  using  ordered  logistic 
regression  modeling. 

The  ability  of  GFAP-BDP  to  predict  the  presence  of  intracranial 
injury  was  analyzed  apropos  of  accuracy,  discrimination,  calibra¬ 
tion,  and  clinical  utility.  Discrimination  was  assessed  using  the  area 
under  the  receiver  operating  characteristic  (ROC)  curve  (AUC). 
Using  current  statistical  consensus,  AUCs  of  0. 8-0.9  are  considered 
very  good,  0.7-0.8  as  adequate,  and  below  0.7  as  poor.  Calibration 
was  tested  with  the  Hosmer-Lemeshow’s  goodness-of-fit  test.  Cut¬ 
off  values  for  GFAP-BDP  were  assessed  both  for  the  highest  ac¬ 
curacy  and  for  the  highest  specificity,  specifically  in  the  mild  to 
moderate  injury  groups.  Values  were  determined  utilizing  ROC 
curves  and  AUC  and  Brier  scores  were  calculated.  Clinical  utility 
was  evaluated  by  decision  curve  analysis.*^  Statistical  significance 
was  set  atp  <  0.05.  All  data  were  analyzed  using  STATA  statistical 
software  (12;  StataCorp  LP,  College  Station,  TX). 

Results 

Baseline  demographics 

A  total  of  215  patients  were  available  for  analysis.  Demographic 
characteristics  are  shown  in  Table  1.  Mean  age  was  42+  18  years, 
with  a  minimum  of  16  and  maximum  of  93  years.  Approximately 
73%  of  patients  were  male.  Median  GCS  for  the  entire  sample  was 
15  (interquartile  range  [IQR],  1),  with  mild  TBI  (GCS,  13-15) 


constituting  83%  (GCS,13-15),  moderate  4%  (GCS,  9-12),  and 
severe  13%  (GCS,  3-8).  Seventy  percent  of  patients  had  a  docu¬ 
mented  loss  of  consciousness  (LOC),  whereas  38%  had  docu¬ 
mented  post-traumatic  amnesia  (PTA).  Median  Injury  Severity 
Score  (ISS)  was  10  (IQR,  17),  with  36%  suffering  significant 
polytrauma  (ISS,  >  16).  Mean  GFAP-BDP  was  1.59  + 2.98  ng/mL, 
and  minimum  and  maximum  levels  detected  were  0.02  and  20. 1  ng/ 
mL,  respectively.  Pair-wise  correlation  between  CT  and  MRI  was 
0.33  (p  =  0.0096).  There  was  no  significant  correlation  between 
MRI  and  Rotterdam  score. 

Glial  fibrillary  acidic  protein  and  its  breakdown  products 
and  computed  tomography  outcomes 

Fifty-one  percent  (m=  110)  of  patients  presenting  with  positive 
clinical  screen  for  TBI  had  intracranial  pathology  demonstrated  on 
admission  CT.  Median  Rotterdam  score  of  this  cohort  was  3  (IQR, 
1).  Serum  level  of  GFAP-BDP  was  significantly  higher  in  those 
with  CT-positive  intracranial  injury,  compared  to  those  without 
(2.86  +  3.74  vs.  0.26  +  0.41  ng/mL,  respectively; p<  0.001).  Figure  1 
presents  a  box  plot  of  GFAP-BDP  values  for  the  two  patient  co¬ 
horts.  Univariable  analysis  demonstrated  elevated  GFAP-BDP  le¬ 
vel  and  conferred  significant  risk  of  intracranial  injury  on  initial  CT 
(odds  ratio  [OR],  8.9;  95%  confidence  interval  [Cl],  2. 3-2.5; 
p<  0.001),  as  also  demonstrated  in  our  previous  study.®  Further, 
elevated  GFAP-BDP  remained  a  significant  predictor  after  ad¬ 
justment  for  known  predictors  of  intracranial  injury  severity  and 
functional  outcome  (i.e.,  age,  pupillary  activity,  GCS,  and  ISS;  OR, 
5.5;  95%  Cl,  2.00-14.9;  p< 0.001). 

Figure  2  shows  GFAP-BDP  levels  in  relation  to  radiographic 
injury  severity  classification  according  to  Rotterdam  score.  Level 
of  GFAP-BDP  differed  significantly  as  a  function  of  Rotterdam 
score  (p<0.001).  Ordinal  regression  analysis  revealed  that  ele¬ 
vated  GFAP-BDP  level  significantly  predicted  worse  Rotterdam 
score,  both  independently  (OR,  1.20;  95%  Cl  1.1-1. 3)  as  well  as 
after  adjustment  for  age,  GCS,  and  ISS  (OR,  1.17  95%  Cl,  1.1-1. 3; 

p<  0.001). 

GFAP-BDP  level  was  the  most  accurate  predictor  of  the  pres¬ 
ence  or  absence  of  intracranial  injury  detected  by  radiographic 
imaging  (accuracy,  81%),  as  compared  with  accepted  clinical 
predictors  of  intracranial  injury  (age,  65%;  GCS,  62%;  LOC  and/or 


Table  1.  Baseline  Demographic  Characteristics  at  Time  of  Admission  by  Presence  of  Intracranial  Injury  on  CT 


Baseline  characteristics 

Ail  (n  =  215) 

CT  negative  (n  =  105) 

CT  positive  (n  =  110} 

p  value 

Age,  mean  +  SD  (years) 

42+18 

37  +  16 

47+18 

<0.01 

Sex,  %  male 

73  (156) 

69  (72) 

76  (84) 

0.22 

GCS,  median  (IQR) 

15  (1) 

15  (0) 

15  (4) 

<0.01 

Mild,  %  13-15 

83  (179) 

97  (102) 

70  (77) 

Moderate,  %  9-12 

4(9) 

2(2) 

6(7) 

Severe,  %  3-8 

13  (27) 

1  (1) 

24  (26) 

Pupillary  reactivity,  % 

Both 

94  (202) 

100  (105) 

88  (97) 

<0.01 

Anisocoria 

2  (4) 

— 

4(4) 

Unreactive 

4(9) 

— 

8  (9) 

ISS,  median  (IQR) 

10  (17) 

0(4) 

17  (12) 

<0.01 

Polytrauma,  %  ISS  >16  (n) 

36  (78) 

5  (5) 

66  (73) 

<0.01 

Rotterdam  score,  median  (IQR) 
GFAP-BDP,  mean  +  SD  (ng/mL) 

1.59  +  2.98 

0.26  +  0.41 

3  (1) 

2.86  +  3.74 

<0.01 

CT,  computed  tomography;  GCS,  Glasgow  Coma  Score;  ISS,  Injury  Severity  Score;  SD,  standard  deviation;  IQR,  interquartile  range;  GFAP-BDP, 
glial  fibrillary  acidic  protein  and  its  breakdown  products. 
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FIG.  1.  Box  plots  showing  median  levels  of  GFAP-BDP  mea¬ 
sured  on  admission  in  two  groups  of  patients.  Boxes  show  inter¬ 
quartile  ranges,  and  I  bars  represent  highest  and  lowest  values. 
CT,  computed  tomography;GFAP-BDP,  glial  fibrillary  acidic 
protein  and  its  breakdown  products. 

PTA,  54%;  pupillary  status,  52%).  In  our  sample,  accuracy  of 
GFAP-BDP  for  injury  prediction  was  superior  to  the  ACEP/CDC 
recommended  criteria  for  neuroimaging  in  TBI  (81%  vs.  65%, 
respectively).**  Discriminatory  analysis  of  GFAP-BDP  resulted  in 
an  AUG  of  0.88  (95%  Cl,  0.83-0.93),  indicating  very  good  dis¬ 
criminatory  ability.  Level  of  GFAP-BDP  retained  its  discrimina¬ 
tory  value  after  adjustment  for  age,  pupillary  exam,  GCS,  and  ISS 
(AUG,  0.96;  95%  Cl,  0.7-0.91;  Fig.  3).  Calibration  analysis  did  not 
show  systematic  error  across  risk  deciles  (p  =  0.15).  Calculation  of 
a  cut-off  value  to  maximize  accuracy  in  the  mild  and  moderate 
injury  range  specifically  yielded  a  GFAP-BDP  level  of  0.6  ng/mL, 
with  a  sensitivity  of  67%,  a  specificity  of  89%,  and  a  Brier  score  of 
0.21.  A  cut-off  value  to  maximize  specificity  was  calculated  at  a 
GFAP-BDP  concentration  of  1.66  ng/mL,  resulting  in  a  sensitivity 
of  45%,  specificity  of  99%,  and  a  Brier  score  of  0.29. 


1  2  3  4  5  6 

(n=1)  (n=145)  (n=49)  (n=11)  (n=5)  (n=4) 


FIG.  2.  Box  plots  showing  median  levels  of  GFAP-BDP  mea¬ 
sured  on  admission  among  patients  in  each  of  the  Rotterdam 
classifications  of  injury  on  CT.  Boxes  show  interquartile  ranges, 
and  I  bars  represent  highest  and  lowest  values.  Overall,  GFAP- 
BDP  was  significantly  different  across  each  level  of  Rotterdam 
score  (p<0.001).  CT,  computed  tomography;  GFAP-BDP,  glial 
fibrillary  acidic  protein  and  its  breakdown  products. 
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FIG.  3.  Receiver-operating-characteristic  curves  for  various  cut¬ 
off  levels  of  GFAP-BDP  in  differentiating  presence  or  absence  of 
intracranial  injury  on  CT.  Curves  for  GFAP-BDP  alone  and  after 
adjustment  for  known  predictors  of  injury  and  severity  (age,  GCS, 
pupillary  reactivity,  and  ISS).  AUC,  area  under  the  receiver  op¬ 
erating  characteristic  curve;  Cl,  confidence  intreval;  CT,  com¬ 
puted  tomography;  GCS,  Glasgow  Coma  Scale;  GFAP-BDP,  glial 
fibrillary  acidic  protein  and  its  breakdown  products;  ISS,  Injury 
Severity  Scale. 


Clinical  utility  of  GFAP-BDP  was  evaluated  through  decision 
curve  analysis  as  an  extension  of  currently  established  practice 
guidelines.'^  Decision  curves  are  displayed  in  Figure  4.  Use  of 
GFAP-BDP  displayed  superior  net  benefit,  as  compared  to  scan¬ 
ning  all  patients  with  a  positive  clinical  screen  for  head  injury 
beginning  at  a  threshold  probability  (i.e.,  perceived  risk  of  injury) 
of  approximately  20%  or  higher.  This  correlated  to  a  net  reduction 
of  12  CT  scans  per  100  patients  without  missing  a  single  injury 
(12%  reduction  in  unnecessary  imaging).  Reduction  of  unnecessary 
scans  increased  to  18%  when  applied  to  patients  with  a  perceived 
risk  of  injury  of  25%  and  by  more  than  30%  if  the  risk  of  injury  was 
equivalent  to  the  prevalence  of  injury  in  this  sample  (CT-positive 
after  clinical  screen,  ~51%). 

Glial  fibrillary  acidic  protein  and  its  breakdown  products 
and  magnetic  resonance  imaging  outcomes 

Sixty  patients  underwent  MRI  in  the  subacute  injury  phase;  of 
these,  35%  (n  =  21)  had  positive  scans  (see  Table  2).  Of  note,  MRI 
revealed  injuries  in  13  patients  who  had  had  negative  CT  imaging 
on  initial  evaluation.  Further,  4  patients  with  positive  CT  scans  had 
negative  follow-up  findings  on  MRI.  There  was  no  significant 
difference  between  MRI-positive  and  -negative  patients  in  age, 
gender,  pupillary  status,  GCS,  ISS,  or  functional  outcome  (Glas¬ 
gow  Outcome  Scale  Extended  at  6  and  12  months).  Admission 
GFAP-BDP  values  were  significantly  higher  in  MRI-positive  pa¬ 
tients  (1.31  +  1.8  vs.  0.28  +  0.57  ng/mL,  respectively;  p  =  0.001).  In 
univariable  analysis,  GFAP-BDPs  significantly  predicted  the 
presence  of  intracranial  pathology,  as  observed  on  MRI  (OR,  2.7; 
95%  Cl,  1.2-5. 7).  GFAP-BDP  remained  an  independent  predictor 
of  injury  on  MRI  after  multivariate  analysis,  adjusting  for  age, 
pupillary  status,  GCS,  and  ISS  (OR,  3.8;  95%  Cl,  1.3-11.3).  Post- 
hoc,  subgroup  analysis  performed  on  CT-negative,  MRI-positive 
patients,  in  comparison  with  the  remainder  of  the  CT-negative 
cohort  (35  patients),  did  not  demonstrate  significant  differences  in 
age,  GCS,  ISS,  or  GFAP-BDP  levels. 

Analysis  of  GFAP-BDP  for  the  prediction  of  injury  on  MRI 
demonstrated  an  accuracy  of  72%,  adequate  discrimination  of  0.70 


PREDICTIVE  ABILITY  OF  GFAP 


531 


B 


C 

8 

(/)  (/) 
I—  C 
O  ® 

"5  g. 

Is 

O 

3  V- 
•D  ® 

o  a. 


z 


- GFAP-BDP 


20  40  60  80  100 

Threshold  probability  of  injury  ( % ) 


FIG.  4.  (A)  Decision  curve  analysis  of  the  net  benefit  of  GFAP- 

BDP  to  predict  injury  compared  to  current  clinical  screening 
method  or  scanning  all  patients  regardless  of  screening  across 
various  probabilities  of  injury.  (B)  Decision  curve  analysis  of  the 
reduction  of  unnecessary  CT  scans  per  100  patients  using  GFAP- 
BDP  as  an  adjunct  to  predict  injury  compared  to  current  clinical 
screening  methods  across  various  probabilities  of  injury.  CT, 
computed  tomography;  GFAP-BDP,  glial  fibrillary  acidic  protein 
and  its  breakdown  products. 


(AUC;  95%  Cl,  0.55-0.85),  and  adequate  calibration  (p  =  0.41). 
Decision  curve  analysis  demonstrated  that  GFAP-BDP  contributes 
a  net  benefit  above  an  injury-risk  threshold  of  25%,  with  a  13% 
reduction  in  unnecessary  scans.  Utilization  of  the  cut-off  value  of 
0.6  ng/mL  in  the  mild-to-moderate  range  of  injury  was  calculated  to 
have  a  net  benefit  at  an  injury  threshold  of  24%  and  an  overall  net 
reduction  in  CT  scans  of  30  per  100  patients  in  this  group. 


Table  2.  Baseline  Demographic  Characteristics 
AT  Time  of  Admission  by  Presence 
OF  Intracranial  Injury  on  MRI 


Baseline  characteristics 

MRI 
negative 
(n  =  39) 

MRI 
positive 
(n  =  21) 

P 

value 

Age,  mean  +  SD  (years) 

39+17 

42+15 

0.32 

Sex,  %  male 

64  (25) 

76  (16) 

0.33 

GCS,  median  (IQR) 

15  (0) 

15  (0) 

0.68 

ISS,  median  (IQR) 

0(0) 

0(10) 

0.12 

GFAP-BDP,  mean  +  SD  (ng/mL) 

0.28  +  0.57 

1.31  +  1.77 

<0.01 

MRI,  magnetic  resonance  imaging;  GCS,  Glasgow  Coma  Score;  ISS, 
Injury  Severity  Score;  SD,  standard  deviation;  IQR,  interquartile  range; 
GFAP-BDP,  glial  fibrillary  acidic  protein  and  its  breakdown  products. 


Discussion 

This  multi-center,  prospective  study  demonstrates  that  serum 
measurement  of  GFAP-BDP  as  a  biomarker  possesses  the  neces¬ 
sary  characteristics  (accuracy,  discrimination,  calibration,  and 
clinical  utility)  for  improved  prediction  of  radiographically  evident 
injury  across  the  spectrum  of  TBI.  Additionally,  GFAP-BDP  levels 
were  able  to  discriminate  severity  of  intracranial  injury  indepen¬ 
dent  of  other  classic  injury  predictors.  GFAP-BDP  also  accurately 
predicted  persistence  of  intracranial  injury  on  imaging  performed 
in  the  subacute  period,  again  independent  of  other  markers  of  injury 
risk.  These  data  expand  upon  our  previous  study  demonstrating  a 
correlation  between  injuries  observed  on  CT  scan  and  elevated 
levels  of  GFAP-BDP.®  Taken  together,  these  results  indicate  that 
GFAP-BDP  is  a  viable  early  indicator  of  intracranial  injury  and 
represents  a  useful  adjunct  to  current  diagnostic  methods  for  TBI. 

Numerous  semm  biomarker  candidates  for  the  diagnosis  of  TBI 
have  come  under  intense  scrutiny;  however,  none  to  this  point  have 
demonstrated  sufficient  utility  to  justify  routine  clinical  use.  Studies 
have  reported  a  consistent  correlation  between  elevated  serum 
levels  of  S-IOOB  and  GCS,  radiographic  findings,  and  outcome.’® 
Despite  its  sensitivity,  S-IOOB  has  been  shown  to  be  elevated  in 
trauma  patients  without  head  injury,  as  well  as  after  hemorrhagic 
shock  and  in  normal  pediatric  patients.'®  This  lack  of  specificity 
limits  its  possible  diagnostic  practicality.  Similarly,  NSE,  although 
rapidly  elevated  post-TBI,  is  also  found  in  states  of  hemolysis.” 
GFAP-BDP  is  a  product  of  astrocyte  cytoskeleton  degradation  by 
calpain  protease  activation  and  therefore  considered  specific  to  the 
CNS.  This  has  already  been  corroborated  by  a  number  of  studies 
evaluating  levels  after  TBI,  compared  to  noninjured  controls,  as 
well  as  those  suffering  only  traumatic  extracranial  injuries. 

This  study  further  supports  the  specificity  of  GFAP-BDP  to  detect 
radiographically  evident  injury  given  that  predictive  ability  was 
evaluated  among  patients  with  similar  clinical  scenarios  and  pre¬ 
senting  neurological  exams.  Against  this  clinically  relevant  sample, 
GFAP-BDP  remained  a  sensitive  and  specific  predictor  of  injury 
even  after  adjustment  for  the  presence  of  polytrauma  (i.e.,  ISS). 

Previous  evaluations  of  GFAP-BDP,  largely  focusing  on  severe 
TBI,  have  demonstrated  a  correlation  between  elevated  marker 
levels  and  injury  severity,  number  of  lesions,  and  mortality.”  More 
recently.  Papa  and  colleagues  specifically  studied  GFAP-BDP 
within  the  mild-to-moderate  TBI  population  and  found  that  GFAP- 
BDP  adequately  predicted  presence  of  injury,  severity  of  injury, 
and  need  for  neurosurgical  intervention.  ’  ’  The  current  study  eval¬ 
uates  GFAP-BDP  across  the  entire  spectrum  of  TBI,  in  the  context 
of  all  patients  who  screen  positive  for  intracranial  injury  using 
established  guidelines.  Alone,  GFAP-BDP  demonstrated  the 
highest  accuracy  among  predictors  and  very  good  discrimination 
(AUC,  0.88).  Importantly,  despite  varied  injury  states  and  severity, 
calibration  did  not  demonstrate  systematic  errors,  further  support¬ 
ing  the  use  of  GFAP-BDP  across  severity  cohorts.  Importantly, 
GFAP-BDP  also  independently  predicted  the  degree  of  radio- 
graphic  injury  throughout  the  spectmm  of  presenting  neurological 
exams.  This  correlation  supports  the  idea  that  GFAP  release, 
breakdown,  and  translocation  to  serum  mirrors  radiographic  evi¬ 
dence  of  parenchymal  injury  and  disruption  of  the  blood-brain 
barrier. 

Pressure  to  deliver  cost-effective  care  and  concern  over  the 
potential  effects  of  unnecessary  ionizing  radiation  have  prompted 
more  judicious  use  of  CT  imaging  for  the  evaluation  of  head  injury. 
Despite  the  implementation  of  the  Canadian  CT  Head  Rule  and/or 
New  Orleans  Criteria  to  stratify  patients,  approximately  60-90%  of 
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patients  imaged  for  head  injury  will  have  a  negative  CT.^°  Bio¬ 
markers,  ideally,  could  act  as  adjuncts  to  these  validated  ap¬ 
proaches,  to  better  and  more  cost-efficiently  classify  at-risk 
patients.  To  assess  clinical  utility  in  this  context,  we  analyzed 
GFAP-BDP  utilizing  decision  curve  analyses  to  determine  the 
probability  of  injury  above  which  GFAP-BDP  benefits  diagnosis 
without  increasing  unnecessary  scans.  This  study  found  that  use  of 
GFAP-BDP  has  a  superior  net  benefit  from  a  threshold  probability 
of  injury  of  20%  and  greater.  This  suggests  that  measuring  serum 
GFAP-BDP,  in  conjunction  with  current  practice  guidelines,  would 
lead  to  a  12%  reduction  in  unnecessary  imaging  at  this  relatively 
low-risk  threshold  for  injury  (common  probability  thresholds  for 
cancer  and  cardiac  screening  are  10-20%).  Specifically  in  the  mild 
to  moderate  groups,  where  there  is  the  most  potential  benefit  from  a 
reduction  in  CT  scans,  we  calculated  that,  at  a  concentration  of 
0.6  ng/mL,  there  is  a  net  benefit  at  an  injury  probability  threshold  of 
24%  with  a  potential  reduction  in  scans  of  30  per  100  patients. 
When  used  as  an  adjunct  to  ACEP  Guidelines,  GFAP-BDP  would 
reduce  unnecessary  CT  scans  by  greater  than  20%  at  a  risk 
threshold  of  25%,  and  by  more  than  30%  in  a  population  with  a 
prevalence  of  injury  similar  to  our  sample  (~51%).**  Currently 
only  6-10%  of  patients  with  GCS  13-15  have  lesions  detected  on 
CT  scan,  and  only  0.4-1%  of  these  require  neurosurgical  inter¬ 
vention,  indicating  that  many  patients  may  not  need  imaging  if 
other  reliable  and  accurate  options  for  injury  detection  are  avail¬ 
able.^’  With  approximately  1.5  million  patients  diagnosed  as  sus¬ 
taining  a  mild  TBI,  estimating  80%  receive  a  CT  scan,  and  an 
average  cost  of  $2 1 6  per  CT  scan,  a  reduction  in  scans  of  30%  could 
yield  a  potential  savings  of  $77.8  million  dollars  per  year  in  this 
population.^^’^^ 

There  are  several  limitations  to  our  study.  GFAP-BDP  was  only 
measured  at  initial  presentation  and  thus  levels  were  unable  to  be 
trended  to  evaluate  whether  decreasing  GFAP-BDP  correlates  with 
injury  resolution  or  to  track  the  trend  in  concentration  over  time. 
This  precluded  analysis  of  changes  in  concentration  of  GFAP-BDP 
over  time  as  compared  to  evolution  of  injury  on  imaging.  Our 
analysis  included  only  those  patients  who  received  a  head  CT  as 
part  of  enrollment  in  the  TRACK-TBI  study,  and  we  therefore  had  a 
relatively  high  number  of  mild  TBI  patients  with  positive  findings 
on  CT  scan.  This  may  have  excluded  the  less  severely  injured 
patients  from  GFAP-BDP  measurement.  Additionally,  our  analysis 
was  limited  to  the  clinical  indicators  of  injury  as  defined  by  the 
TRACK-TBI  study,  and  we  were  unable  to  compare  GFAP-BDP 
against  the  numerous  indicators  of  intracranial  injury  that  may 
otherwise  be  used.  We  also  were  unable  to  include  cost  data  on 
serum  analysis  for  GFAP-BDP  concentrations  given  that  the  data 
are  publicly  not  available  and  remain  confidential  owing  to  the  fact 
that  the  test  is  not  yet  U.S.  Food  and  Drug  Administration  approved 
for  clinical  use.  Therefore,  we  were  unable  to  provide  further 
analysis  as  to  potential  cost  savings  compared  to  CT  scans.  This  is 
the  first  study,  to  our  knowledge,  to  evaluate  the  performance  of 
GFAP-BDP  against  the  Rotterdam  score  and  against  positive 
findings  on  MRI.  However,  MRI  data  were  collected  on  an  opt-in 
basis  at  up  to  2  weeks  postinjury,  potentially  biasing  this  cohort  to 
include  patients  with  more-severe  or  persistent  symptoms.  This 
may  help  to  account  for  the  lower  discriminatory  ability  of  GFAP- 
BDP  among  MRI  patients;  nonetheless,  GFAP-BDP  remained  a 
significant  predictor  after  adjustment. 

This  analysis  demonstrates  that  GFAP-BDP  can  reliably  detect 
the  presence  of  injury  on  radiographic  imaging  as  well  as  predict 
injury  severity  across  the  spectrum  of  TBI.  Early  measurement  of 
GFAP-BDP  can  contribute  to  more-accurate  diagnosis  and  triage  of 


TBI  patients,  decreasing  the  number  of  unnecessary  CT  scans  and 

allowing  more  tailored  management  of  the  brain  injury. 
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